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Standard Field Tables. 



TABLE l.-^UNIT8 OF MEASURE, ETC. 

Units OF Linear Measure. Units op Area. 



1 chain- 100 links. 

- 66 feet. 
Imiie - 80 chains. 

- 5,280 feet. 



1 acre* 10 square chains. 
— 43,560 square feet. 
1 square mile— 640 acres. 



Expansion op Steel Tapes. 
The coefficient of expansion of steel tapes— 0.0000065 for 1* F. 
Conversion Tables. 
Chains to feet. Feet to dioms. 




Links to feet. 



1 


0.66 


2 


1.32 


3 


1.98 


4 


2.64 


5 


3.30 


6 


3.96 


7 


4.62 


8 


5.28 


9 


5.94 


10 


6.60 



f 100 


L 51516 


200 


3.03030 


300 


4.54546 


400 


6.06061 


500 


7.57576 


600 


9.09091 


700 


10.60606 


800 


12.12121 


900 


13.63636 


1,000 


15.15152 



Feet to links. 



1 


1.6 


2 


3.0 


3 


4.5 


4 


6.1 


5 


7.6 


6 


9.1 


7 


10.6 


8 


12.1 


9 


13.6 


10 


15.2 



TABLE 2.— REDUCTION IN LATITUDE TO SOUTH 
BOUNDAEY OF TOWNSHIP. 



Chs. 


Miles. 



















1 


2 


3 


4 


5 





o.p 


/ 
0.9 


1,7 


2.6 


3.6 


4.3 


.10 


ftl 


1.0 


1*8 


2.7 


3.» 


4.4 


'^ 


1X2 


1,1 


2*0 


2.g 


3.r 


4.6 


30 


0.3 


1.2 


2.1 


2.9 


3.8 


4.7 


40 


0.4 


1.3 


2.2 


3.0 


3.9 


4.8 


50 


0.5 


1.4 


2.3 


3.1 


4.0 


4.9 


60 


0.6 


1.5 


2.4 


3.2 


4.1 


5.0 


70 


0.8 


1.6 


2.5 


3.4 


4.2 


5.1 


80 


0.9 


1.7 


2.6 


3.5 


4.3 


5.2 



COBBECTIONS FOB CONYEBOENCY WITHIN A TOWNSHIP. 



Lat. 


Imi. 


2 mi. 


3 mi. 


4 mi. 


5 mi. 


e e 

25 to 30 





1 
1 


1 


2 


/ 
2 


30 to 35 




1 


2 


2 


3 


35 to 40 




1 


2 


3 


3 


40 to 45 




2 


2 


8 


4 


45 to 50 




2 


3 


4 


5 


50 to 55 




2 


. 3 


5 


6 


55 to 60 




3 


4 


5 


7 


60 to 65 


2 


3 


5 


7 


8 


05 to 70 


2 


4 


6 


8 


10 



TOWNSHIP DIAGRAM. 
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3 


2 


1 


7 


8 


9 


10 


11 


12 


18 


17 


16 


15 


14 


13 


19 


20 


21 


22 


23 


24 


30 


29 


28 


27 


26 


25 


81 


32 


33 


34 


35 


36 



TABLE S.-TRAVEBSE TABLE FOE THE COERECTION OF EANDOM LINES. 











|>ljitmicii In chalna. 










0*' 



JO 3« 


30 


40 


50 


CH) 


70 


SO 


m 


too 


60 


Departure In Uolca. 


0.0 


0,0 


0.0 


0,0 


0.0 


o.o 


0.0 


0.0 


0.0 


0.0 


1 


O.S 


0.6 


0.9 


1.2 


1.5 


1.7 


2,0 


3.3 


2.6 


2.9 


m 


2 


0.6 


1.2 


1.7 


2.3 


2.9 


3.5 


4.1 


4.7 


5.2 


5.8 


58 


3 


0.9 


1.7 


2.6 


3.6 


4.4 


5.3 


6.1 


7.0 


7.9 


8.7 


67 


4 


1.2 


2.3 


3.6 


4.7 


6.8 


7.0 


8.1 


9.3 


10.6 


n.e 


56 


5 


1.5 


2,9 


4.4 


5.8 


7.3 


8.7 


10.2 


11.6 


13.1 


14.5 


55 


6 


1.7 


3.5 


5,2 


7.0 


8.7 


10.5 


12.2 


14.0 


1S.7 


17.5 


54 


7 


2.0 


4.1 


0.1 


8.1 


10.3 


12.3 


14,3 


16.3 


1B,3 


20.4 


53 


8 


2.3 


4.7 


7.0 


9.3 


1U6 


14.0 


16.3 


18.fi 


2[;.9 


23.3 


52 


9 


2.6 


a. 2 


7.9 


10.6 


13,1 


15.7 


18.3 


20.9 


23.6 


26.2 


51 


10 


2.9 


5.8 


8.7 


11. a 


14.5 


17.5 


20.4 


33.3 


26.3 


29.1 


50 


11 


3,2 


6.4 


9.6 


12.8 


16.0 


19.3 


22.4 


26.6 


28,8 


32.0 


49 


12 


3.5 


7.D 


10.6 


14.0 


17.6 


20.9 


24.4 


27.9 


31.4 


34-9 


48 


13 


3.8 


7.6 


11.3 


15.1 


18.9 


22.7 


26.5 


30.3 


34,0 


37.8 


47 


14 


4.1 


8.1 


12.2 


16.3 


».4 


24.4 


28.5 


32.6 


3tL7 


40,7 


46 


15 


4. 4 


8.7 


13.1 


17.5 


21.8 


26.2 


30,5 


34.9 


39,3 


43.6 


45 


16 


4.7 


9.3 


14.0 


18. e 


23.3 


27.9 


32.6 


37.2 


41,9 


46.5 


44 


17 


4.9 


9.9 


14,8 


19.8 


24.7 


29.7 


34,6 


39,6 


44.6 


49.5 


43 


18 


5.2 


10.5 


15.7 


20.9 


36.2 


31.4 


36.7 


41.9 


47,1 


52.4 


42 


10 


5.5 


ILI 


16.6 


22.1 


27.6 


33.2 


38,7 


44.2 


49.7 


55.3 


41 


ZD 


5 3 


11.6 


17.5 


23.3 


20,1 


54,9 


40.7 


46.5 


62,4 


58.2 


40 


l\ 


6,1 


12,2 


18.3 


24.4 


30.5 


36.7 


42.8 


48.9 


5,1.0 


61.1 


39 


23 


6.4 


12.8 


19.2 


26.6 


32.0 


38.4 


44. S 


61.2 


57,6 


fi4.0 


38 


n 


6.7 


lai 


30.1 


26.8 


33.5 


40. L 


46.8 


53. S 


60.2 


my^^ 


37 


24 


7.0 


14.0 


20.9 


27,9 


34.9 


4L.9 


48.9 


55.9 


62,8 


69.8 


36 


26 


7.3 


14.5 


21, 8 


29.1 


36.4 


43.6 


50.9 


58.3 


6S.4 


72.7 


35 


30 


7.* 


i5.1 


32,7 


30.3 


37.8 


4.5.4 


52,9 


60.6 


68,1 


75.6 


34 


37 


7.9 


15,7 


23.6 


31.4 


m3 


47.1 


55.0 


62.8 


70.7 


78.5 


33 


^ 


8 J 


16,3 


24.4 


32. ft 


40.7 


48.9 


57,0 


65.2 


73,3 


8L.4 


32 


29 


8.4 


16.9 


2.5,3 


33.7 


42.2 


50.6 


69.0 


67.5 


76.9 


84.4 


31 


30 


8,7 


17.5 


26.2 


34.9 


43.6 


S2.4 


61.1 


69,8 


78.5 


87-3 


30 


31 


9.0 


1P.0 


27.1 


36.1 


46.1 


54.1 


133.1 


7X1 


81,2 


9a2 


29 


m 


9,3 


18.6 


27.9 


37,2 


46.5 


55.8 


65.2 


74.5 


S3. 8 


93.1 


28 


33 


P. 6 


19.2 


2S.8 


38.4 


48. 


57.6 


67.2 


76.8 


86,4 


96.0 


27 


34 


9.9 


19. S 


29.7 


39.6 


49,5 


59.3 


69.2 


79.1 


S9.0 


98.9 


ai 


U 


10.2 


20.4 


ms 


40.7 


60.9 


flLl 


71.3 


81.1 


91,6 


101.8 


25 


36 


ID. 5 


^.9 


3L1 


41.9 


52.4 


62.8 


73 3 


83.8 


94.2 


104-7 


24 


37 


10. S 


ai,5 


32,3 


43.1 


£3.8 


64,6 


75.3 


86.1 


Dt\.9 


107.fi 


23 


38 


11.1 


22.1 


33.2 


44.2 


65,3 


66.3 


77.4 


88,4 


99.6 


110.5 


22 


m 


11.3 


S2.7 


34,0 


45.4 


^,7 


68.1 


79.4 


DO. 8 


102.1 


113-4 


21 


40 


11. f) 


23.3 


34,9 


46.5 


58.2 


69.8 


81.4 


93.1 


1W.7 


llfi.l 


20 


41 


11,9 


23,9 


35.8 


47.7 


59.6 


71.6 


b:s,5 


95.4 


307,3 


119.3 


19 


42 


12.2 


24.4 


30.7 


48.9 


61.1 


73.3 


S.%6 


97.7 


IIO.O 


VrL2 


18 


43 


12.5 


25.0 


37.5 


50.0 


63.5 


75.0 


87.0 


100.1 


113.6 


12.'->. 1 


17 


44 


U.ft 


25.6 


3».4 


51.2 


64.0 


76.8 


S9.6 


102.4 


115. t 


imo 


10 


45 


13.1 


aj.2 


39.3 


52.4 


65.4 


78.5 


91.6 


104.7 


117.8 


1,10.9 


15 


«6 


13.4 


3«,S 


40.1 


53.5 


66.9 


80.3 


93. 7 


107.0 


120.4 


133.8 


14 


47 


13, 7 


27.3 


41.0 


54.7 


^.4 


.552,0 


9^1.7 


109.4 


123.0 


1.%. 7 


13 


48 


u.o 


27,9 


41,9 


55. ft 


69.8 


83.8 


97.7 


111.7 


125.7 


139,6 


n 


49 


11.1 


28.5 


42.8 


57.0 


71.3 


SS.5 


ffiJ.S 


1 L4. 


128.3 


112,5 


n 


m 


14.5 


^.1 


43.6 


58.2 


72.7 


87,3 


101. S 


116.4 


130.0 


145.1 


10 


61 


14. a 


29.7 


44.5 


m.^ 


74.2 


89.0 


1^5.8 


118.7 


1.13. 5 


14S.3 


9 


aa 


15;L 


30.3 


45.4 


60.5 


75.6 


90, B 


10,5.9 


131.0 


M6. 1 


151. ;i 


s 


fia 


1.5-1 


3:l.S 


4fi.2 


ttl.7 


77.1 


92.5 


IW.9 


123.3 


138.7 


l.-M. 2 


7 


u 


15.7 


31.4 


47.1 


62.8 


78.5 


94,2 


110.0 


125 7 


141.4 


157,1 


6 


66 


m.o 


,12.0 


4^,0 


fi4.0 


80.0 


96.0 


112.0 


128.0 


14^.0 


m). 


5 


56 


16.3 1 32.6 


48.9 


65.2 


8L4 


97,7 


IN.O 


i:yv3 


146.0 


162. g 


4 


57 


lsk<5 1 33.2 


49,7 


*i.3 


82.9 


99.5 


llri. I 


KK. 6 


149. 2 


16,1. a 


3 


58 


16.9 133.7 


50.6 


67.5 


84.4 


101,2 


118 1 


135.0 


151.8 


im.i 


2 


fie 


17.2 (31.3 


51.5 


*J8.fi 


as, 8 


mxo 


120.1 


137,3 


154.5 


171,6 


1 


GQ 


17.5 34.9 


52.4 


69.8 


87.3 


104,7 


1ZI.2 


];i9,6 


157.1 


174.5 
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TABLE 4 — iRAYERSE TABLE. 



1 


k 


e 


H 





H 


9 


O 




Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


1 


1.00 


0:00 


1.00 


0.01 


1.00 


0.01 


1 


2 


2.00 


0.01 


2.00 


0.02 


2.00 


0.03 


2 




3 


3.00 


d.Od 


3.00 


0.03 


3.00 


0.04 


3 




4 


4.00 


o.ie 


4.00 


0.03 


4.00 


«.05 


4 




6 


5.00 


O.OB 


5.00 


0.04 


5.00 


0.07 


5 




6 


6.00 


0.03 


6.00 


0.05 


6.00 


0.08 


6 




7 


7.00 


0.03 


7.00 


0.06 


7.00 


0.09 


7 




8 


8.00 


0.03 


8.00 


0.07 


8.00 


0.10 


8 




9 


9.00 


0.04 


9.00 


0.06 


9.00 


0.12 


9 




10 


10.00 


0.04 


10.00 


0.09 


10.00 


0.13 


10 




11 


11.00 


0.06 


11.00 


0.10 


11.00 


0.14 


11 




12 


12.00 


0.05 


12.00 


€.10 


12.00 


0.16 


12 




13 


13.00 


0.06 


13.00 


0.11 


13.00 


0.17 


13 




14 


14.00 


0.06 


14.00 


0.12 


14.00 


0.18 


14 




15 


15.00 


0.07 


15.00 


0.13 


15.00 


0.20 


16 




16 


16.00 


0.07 


16.00 


ai4 


16.00 


0.21 


16 




17 


17.00 


a07 


17.00 


0.15 


17.00 


0.22 


17 




18 


18.00 


0.08 


18.00 


0.16 


18.00 


0.24 


18 




19 


19.00 


0.06 


19.00 


0.17 


19.00 


0.25 


19 




20 


20.00 


0.09 


20.00 


0.17 


20.00 


0.26 


20 




21 


21.00 


0.09 


21.00 


0.18 


21,00 


0.27 


21 




22 


22.00 


0.10 


22.00 


0.19 


22.00 


0.29 


22 




23 


23.00 


0.10 


23.00 


0.20 


23.00 


0.30 


23 




24 


24.00 


0.10 


24.00 


0.21 


24,00 


0.31 


24 




25 


25.00 


0.11 


25.00 


0.22 


25.00 


0.33 


25 




26 


26.00 


0.11 


26.00 


0.23 


26.00 


0.34 


26 




27 


27.00 


0.12 


27.00 


0.24 


27.00 


0.35 


27 




28 


28.00 


0.12 


28.00 


0.24 


28.00 


0.37 


28 




29 


29. (Jo 


0.13 


29.00 


0.25 


29.00 


0.38 


29 




30 


30.00 


0.13 


30.00 


0.26 


30.00 


0.39 


30 




31 


31.00 


0.14 


31.00 


0.27 


31.00 


0.41 


31 




32 


32.00 


0.14 


32.00 


0.28 


32.00 


0.42 


32 




33 


33.00 


0.14 


33.00 


0.29 


33.00 


0.43 


33 




34 


34.00 


0.15 


34.00 


0.30 


34.00 


0.45 


34 




35 


35.00 


0.15 


35.00 


0.31 


35.00 


0.46 


36 




36 


36.00 


0.16 


36.00 


0.31 


36.00 


6.47 


i? 




37 


37.00 


0.16 


37.00 


0.32 


37.00 


0.48 




38 


88.00 


0.17 


38.00 


0.33 


38.00 


0.60 


38 




39 


39.00 


0.17 


39.00 


0.34 


39.00 


a 51 


39 




40 


40.00 


0.17 


40.00 


0.35 


40.00 


0.52 


40 




41 


41.00 


0.18 


41.00 


0.36 


41.00 


0.54 


41 




42 


42.00 


0.18 


42.00 


0.37 


42.00 


a55 


42 




43 


43.00 


0.19 


43.00 


0.38 


43.00 


0.56 


43 




44 


44.00 


0.19 


44.00 


0.38 


44.00 


a68 


44 




45 


45.00 


0.20 


45.00 


0.39 


45.00 


0.69 


45 




46 


46.00 


0.20 


46.00 


0.40 


46.00 


0.60 


46 




47 


47.00 


0.21 


47.00 


0.41 


47.00 


0.62 . 


47 




48 


48.00 


0.21 


48.00 


0.42 


.48.00 


0.63 


48 




49 


49.00 


0.21 


49.00 


0.43 


49.00 


0.64 


40 




60 


60.00 


0.22 


50.00 


0.44 


50.00 


0.65 


60 




8 

" ft 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


1 


j 


m 


r. 


89^ 


S°. 


9ih 


r. 


1 



TABLE 4.-TRAyt:]lSE TABLE. 



g 


H 


B 


H 


» 


H 




§ 


f 














1 














s 


Lat 


Dep. 
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24 


26 


24.98 


0.87 


24.98 


0.98 


24.98 


t09 


24.97 


t20 


25 


26 


25.98 


0.91 


25.98 


t02 


25.98 
26.97 


tl3 


26.97 


t26 


20 


27 


26.98 


0.94 


26.98 


t06 


tl8 


26.97 


t30 


27 


28 


27.98 


0.98 


27.98 


tio 


27.97 


t22 


27.97 


t34 


28 


29 


28.98 


1.01 


28.98 


tl4 


28.97 
2i.97 


t26 


28.97 


t39 


29 


30 


29.98 


1.05 


1 29.98 


tl8 


t31 


29.97 


t44 


ao 


31 


30.98 


1.08 


30.98 


t22 


36.97 


t35 


30.90 


I 49 


31 


32 


31.98 


1.12 


3t98 


t26 


3t97 


t40 


3t9e 


t54 


32 


33 


32.98 


1.15 


32.97 


t30 


32.97 


t44 


32.90 


t58 


33 


34 


33.98 


1.19 


33.97 


t33 


33.97 


t48 


38.90 


t63 


34 


35 


34.98 


1.22 


34.97 


t37 


34.97 


t53 


34.90 


1.68 


35 


36 


35.98 


1.26 


35.97 


t41 


35.97 
36.96 


t57 


35.90 


1.73 


30 


37 


36.98 


1.29 


36.97 


t45 


t61 


36.90 


t78 


37 


38 


37.98 


1.33 


37.97 


t49 


37.96 


t66 


37.90 


t82 


38 


39 


38.98 


1.36 


38.97 


t53 


38.96 


t70 


38.90 


t87 


39 


40 


39.98 


1.40 


39.97 


t57 


39.96 


t74 


39.95 


t92 


40 


41 


40.98 


1.43 


40.97 


t61 


40.96 


t79 


46.95 


t97 


41 


42 


41.97 


1.47 


4t97 


t65 


4t96 


t83 


4t95 


2.02 


42 


43 


42.97 


1.50 


42.97 


t69 


42.96 


t88 


42.95 


2.06 


43 


44 


43.97 


1.54 


48.97 


1.73 


43.96 


t92 


43.95 


2.11 


44 


45 


44.97 


1.57 


44.97 


t77 


44.96 


t96 


44.95 


2.16 


45 


46 


45.97 


1.61 


45.96 


t81 


45.96 


2.01 


45.95 


2.21 


40 


47 


46.97 


1.64 


40.96 


t85 


40.96 


2.05 


40.95 


2.25 


47 


48 


47.97 


1.68 


47.96 


t88 


47.95 


2.09 


47.94 


2.30 


48 


49 


48.97 


1.71 


48.96 


t92 


48.95 


2.14 


48.94 


2.35 


49 


50 


49.97 


1.74 


49.90 


t96 


49.95 


2.18 


49.94 


2.40 


50 


1 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


T 


» 


i*. 


87?r. 


87H*. 

I 


m 


^•. 
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•PAPJ^ 4.^T»^yWWB TABI^ 








1 


2 




2>i». 


2H'. 


2H 


'0 


f 


f 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Pep. 


61 


60.97 


1.78 


60.96 


2.00 


60.05 


2.22 


60.94 


2.45 


51 


52 


51.97 


1.81 


51.96 


2.04 


51.05 


2.27 


61.94 


2.49 


52 


53 


52.97 


1.85 


52.96 


2.08 


52.95 


2.31 


52.94 


2.54 


53 


54 


53.97 


1.88 


53.96 


2.12 


53.95 


2.36 


53.94 


2.59 


54 


55 


54.97 


1.92 


54.96 


2.16 


54.95 


2.40 


54.94 


2.64 


55 


56 


55.97 


1.95 


55.96 


2.20 


55.05 


2.44 


55.94 


2.60 


56 


57 


56.97 


1.99 


56.96 


2.24 


56.95 


2.49 


66.93 


2.73 


57 


58 


57.96 


2.02 


57.96 


2.28 


57.94 


2.53 


57.93 


2.78 


58 


59 


68.96 


2.06 


58.95 


2.32 


58.94 


2.57 


58.93 


2.83 


59 


60 


89.96 


2.09 


59.95 


2.36 


69.94 


2.62 


i 50.93 


2.88 


60 


61 


60.96 


2.13 


60.95 


2.39 


60.94 


2.66 


60.93 


2.93 


61 


62 


61.96 


2.16 


61.95 


2.43 


61.94 


2.70 


61.93 


2.97 


62 


63 


62.96 


2.20 


62.95 


2.47 


62.94 


2.75 


62.93 


3.02 


63 


64 


6».96 


2.23 


63.95 


2.51 


63.94 


2.79 


63.93 


3.07 


64 


65 


64.96 


2.27 


64.95 


2.55 


64.94 


2.84 


64.93 


3.12 


66 


66 


65.96 


2.30 


65.95 


2.59 


65.94 


2.88 


65.92 


3.17 


66 


67 


66.96 


2.34 


66.95 


2.63 


66.94 


2.92 


66.92 


3.21 


67 


68 


67.96 


2.37 


67.95 


2.67 


67.94 
68.93 


2.97 


67.92 


3.26 


68 


69 


68.96 


2.41 


68.95 


2.71 


3.01 


• 68.92 


3.31 


60 


70 


69.96 


2.44 


6$. 95 


2.75 


69.93 


3.05 


' 69.92 


3.36 


70 


71 


70.96 

71. ce- 


2.48 


70.95 


2.79 


70.93 


3.10 


70.92 


3.41 


71 


72 


2.51 


71.94 


2.83 


71.93 


3.14 


71.92 


3.45 


72 


73 


7106 


2.55 


72.94 


2.87 


72.93 


3.18 


72.92 


8.50 


73 


74 


73.95 


2.58 


73.94 


2.91 


73.93 


3.23 


73.91 


8.55 


74 


75 


74.95 


2.62 


74.94 


2.94 


74.93 


3.27 


74.91 


3.60 


75 


76 


76.95 


2.65 


76.94 


2.98 


76.93 


3.32 


75.91 


3.65 


76 


77 


76.95 


2.69 


76.94 


3.02 


76.93 


3.36 


76.91 


3.69 


77 


78 


77.95 


2.72 


77.94 


3.06 


77.93 


3.40 


77.91 


3.74 


78 


79 


78.95 


2.76 


78.94 


3.10 


78.92 


3.45 


78.91 


3.79 


70 


80 


79.95 


2.79 


79.94 


3.14 


79.92 


3.49 


79.91 


3.84 


SO 


81 


80.95 


2.83 


80.94 


3.18 


80.92 


3.53 


80.91 


3.80 


81 


82 


81.95 


2.86 


81.94 


3.22 


81.92 


3.58 


81.91 


3.03 


82 


83 


82.95 


2.90 


8^.94 


3.26 


82.92 


3.62 


82.90 


3.98 


83 


84 


83.95 


2.93 


83.94 


3.30 


88.92 


3.66 


83.90 


4.03 


84 


85 


84.95 


2.97 


84.93 


3.34 


84.92 


3.71 


84.90 


4.08 


85 


86 


85.95 


3.00 


86.93 


3.38 


85.92 


3.75 


86.90 


4.13 


86 


87 


86.95 


3.04 


86.93 


3.42 


86.92 


3.79 


86.90 


4.17 


87 


88 


87.95 


3.07 


87.93 


3.45 


87.92 


3.84 


87.90 


4.22 


88 


89 


88.95 


3.11 


88.93 


3.49 


88.92 


3.88 


88.90 


4.27 


89 


90 


89.95 


3.14 


89.93 


3.53 


89.91 


3.93 


80.90 


4.32 


•90 


91 


90.95 


3.18 


90.93 


3.57 


90.91 


3.97 


90.90 


4.37 


91 


92 


91.94 


3.21 


91.93 


3.61 


M.91 


4.01 


91.89 


4.41 


92 


93 


92.94 


3.25 


92.93 


3.65 


%.91 


4.06 


02.89 


4.46 


93 


94 


93.94 


3.28 


93.93 


3.69 


93.91 


4.10 


93.89 


4.51 


94 


95 


94.94 


3.32 


94.93 


3.73 


94.91 


4.14 


94.89 


4.56 


95 


96 


95.94 


8.35 


96.93 


3.77 


96.91 


4.19 


96.89 


4.61 


96 


97 


96.94 


3.39 


96.93 


3.81 


96.91 


4.23 


96.89 


4.65 


97 


98 


97.94 


5.42 


97.92 


3.85 


97.91 


4.27 


97.89 


4.70 


98 


99 


98.94 


3.46 


98.92 


3.89 


98.91 


4.32 


98.89 


4.75 


99 


100 


99.94 


3.49 


99.92 


3.93 


99.90 


4.36 


90.88 


4.80 


100 


.5 


Dep. 

1 


Lat. 


1 Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


P 


t 

8£ 


i\ 


875 


r- 


87) 


'^•. 
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r- 
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TABLE 4.-rftAVtR8B TABLBf. 



f 


3 





3M*. 


3H*. 


^4'. 


f 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


1 


1.00 


0.05 


1.00 


0.06 


1.00 


0.06 


1.00 


0.06 


1 


2 


2.00 


0.10 


2.00 


0.11 


2.00 


0.12 


2.00 


0.13 


2 


3 


3.00 


0.16 


3.00 


0.17 


2.99 


0.18 


2.99 


0.20 


3 


4 


3.99 


0.21 


3.99 


0.23 


3.99 


0.24 


3.99 


0.26 


4 


5 


4.99 


0.26 


4.99 


0.28 


4.99 


0.31 


4.99 


0.33 


5 


6 


5.99 


0.31 


5.99 


0.34 


5.99 


a37 


6.99 


0.39 


6 


7 


6.99 


0.37 


6.99 


0.40 , 


6.99 


0.43 


6.99 


0.46 


7 


8 


7.99 


0.42 


7.99 


0.45 , 


7.99 


0.49 


7.98 


0.52 


8 


9 


8.99 


a47 


8.99 


0.51 


8.98 


0,55 


8.98 


0,59 


9 


10 


9.99 


0.52 


9.98 


0.57 


9.98 


0.61 


9.98 


0.65 


10 


11 


10.98 


0.58 


10.98 


0.62 


10.98 


0.67 


10.98 


0.72 


11 


12 


11.98 


0.63 


11.98 


0.68 


11.98 


0.73 


n.97 


0.78 


12 


13 


12.98 


0.68 


1^.98 


0.74 


12.98 


0.79 


12.97 


0.85 


13 


14 


1398 


a 73 


13.98 


0.79 


13.97 


0.85 


13.97 


0.92 


14 


15 


14.96 


0.79 


14.98 


. 0.85 


14.97 


0.92 


14.97 


0.96 


15 


16 


16.98 


0.84 


15.97 


a 91 


15.97 


0.98 


16.97 


L05 


16 


17 


16.98 


a89 


16.97 


0.96 


16.97 


L04 


16.96 


Lll 


17 


18 


17.98 


0.94 


17.97 


L02 


17.97 


LIO 


17.96 


L18 


18 


19 


18.97 


0.99 


18.97 


LOS 


18.96 


L16 


18.96 


L24 


19 


20 


19.97 


1.05 


19.97 


L13 


19.96 


L22 


19.96 


L31 


20 


21 


20.97 


1.10 


20.97 


L19 


20.96 


L28 


20.96 


L37 


21 


22 


21.97 


1.15 


21.96 


L25 


2L96 


L34 


2L96 


L44 


22 


23 


22.97 


1.20 


22.96 


L30 


22.96 


L40 


23.96 


1.50 


23 


24 


23.97 


1.26 


23.96 


L36 


23.96 


L47 


23.96 


L57 


24 


25 


24.97 


1.31 


24.96 


L42 


24.96 


1,53 


24.96 


L64 


26 


26 


25.96 


1.36 


25.96 


L47 


26.96 


L59 


25.94 


L70 


36 


27 


26.96 


1.41 


26.96 


L53 


26.96 


L65 


26.94 


L77 


27 


28 


27.96 


1.47 


27.95 


L50 


27.95 


L71 


27.94 


L83 


28 


29 


28.96 


1.52 


28.95 


L64 


28.96 


L77 


28.94 


LOO 


29 


30 


29.96 


1.57 


29.95 


L70 


29.94 


L83 


29.94 


L96 


30 


31 


30.96 


1.62 


30.96 


L76 


30.94 


L89 


3a 93 


2.03 


31 


32 


31.96 


1.67 


31.96 


L81 


3L94 


L95 


31.93 


2.09 


32 


33 


32.95 


1.73 


32.05 


L87 


32.94 


2.01 


,32.93 


2.16 


33 


34 


33.95 


1.78 


33.95 


L93 


33.94 


2.06 


33.93 


2.22 


34 


35 


34.95 


1.83 


34.94 


L98 


34.93 


2.14 


34.93 


2.29 


35 


36 


35.95 


1.88 


35.94 


2.04 


36.93 


2.20 


36.92 


2.35 


36 


37 


36.95 


1.94 


36.94 


2.10 


36.93 


2.26 1 


36.92 


2.42 


37 


38 


37.95 


1.99 


37.94 


2.15 


37.93 


2.32 


37.92 


2.49 


38 


39 


38.95 


2.04 


38.94 


2.21 


38.93 


2.38 


38.92 


2.55 


39 


40 


39.95 


2.09 


39.94 


2.27 


39.93 


2.44 


39.91 


2.62 


40 


41 


40.94 


2.15 


40.93 


2.32 


40.92 


2.50 


40.91 


2.68 


41 


42 


41.94 


2.20 


41.93 


2.38 


41.92 


2,56 


41.91 


2.75 


42 


43 


42.94 


2.25 


42.93 


2.44 


42.92 


2.63 


42.91 


2.81 


43 


44 


43.94 


2.30 


43.93 


2.49 


43.92 


2.60 


43.91 


2.88 


44 


45 


44.94 


2.36 


44.93 


2.55 


44.92 


2.75 


44.90 


2.94 


45 


46 


45.94 


2.41 


45.93 


2.61 


46.91 


2.81 


45.90 


3.01 


46 


47 


46. 9< 


2.46 


46.92 


2.66 


46.91 


2.87 


46.90 


3.07 


47 


48 


47.93 


2.51 


47.92 


2.72 


47.91 


2.93 


47.90 


3.14 


48 


49 


48.93 


2.56 


48.92 


2.78 


48.91 


2.99 


48.90 


3.20 


49 


50 


49.93 


2.62 


49.92 


2.83 


49.91 


3.06 


49.89 


3.27 


50 


A 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


1 


87 


e 


865 


i*. 


8<H 


^•- 1 


86J 


^•. 
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TABLE 4.— TRAVERSE TABLE. 



o 


3 


• 


3Ji». 


3^-. 


3%-. 


f 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


51 


50.93 


2.67 


50.92 


2.89 


50.90 


3.11 


50.89 


a 34 


51 


52 


$1.93 


2.72 


61.92 


2.95 


51.90 


3.17 


5L89 


a 40 


52 


53 


52.93 


2.77 


52.91 


3.00 


62.90 


3.24 


62.89 


a 47 


53 


54 


53.93 


2.83 


53.91 


3.06 


63.90 


3.30 


63.88 


3.53 


54 


55 


54.92 


2.88 


54.91 


3.12 


64.90 


3.36 


54.88 


a 60 


65 


56 


55.92 


2.93 


55.91 


3.17 


55.90 


3.42 


56.88 


a 66 


56 


57 


56.92 


2.98 


56.91 


3.23 


66.89 


3.48 


56.88 


a 73 


67 


58 


57.92 


3.04 


67.91 


3.29 


67.89 


3.54 


57.86 


a 79 


68 


59 


58.92 


3.09 


58.91 


3.34 


56.89 


3.60 


56.87 


a 86 


50 


60 


50.92 


3.14 


59.90 


3.40 


59.89 


3.66 


50.87 


a 92 


60 


61 


60.92 


3.19 


60.90 


3.46 


60.89 


3.72 


60.87 


a99 


61 


62 


61.92 


3.24 


61.90 


3.61 


61.88 


a 79 


61.87 


4.05 


62 


63 


62.91 


3.30 


62.90 


3.57 


62.88 


a85 


62.87 


4.12 


63 


64 


63.91 


3.35 


63.90 


3.63 


63.88 


a 91 


63.86 


4.19 


64 


65 


64.91 


3.40 


64.90 


3.69 


64.88 


a 97 


64.86 


4.25 


65 


66 


65.91 


3.45 


65.89 


3.74 


65.88 


4.03 


66.86 


4.32 


66 


67 


66.91 


3.51 


66.89 


3.80 


66.88 


4.09 


66.86 


4.38 


67 


68 


07.91 


3.56 


67.89 


3.86 


67.87 


4.15 


67.85 


4.45 


66 


69 


68.91 


3.61 


68.89 


3.91 


68.87 


4.21 


68.85 


4.51 


60 


70 


69.90 


3.66 


69.89 


3.97 


69.87 


4.27 


' 69.85 


4.68 


70 


71 


70.90 


3.72 


70.89 


4.03 


70.87 


4.33 


70.85 


4.64 


71 


72 


71.90 


3.77 


71.88 


4.08 


7L87 


4.40 


71.85 


4.71 


72 


73 


72.90 


3.82 


72.88 


4.14 


72.86 


4.46 


72.84 


4.77 


73 


74 


73.90 


3.87 


73.88 


4.20 


73.86 


4.52 


73.84 


4.84 


74 


75 


74.90 


3.93 


74.88 


4.25 


74.86 


4.68 


74.84 


4.91 


75 


76 


75.90 


3.98 


75.88 


4.31 


75.86 


4.64 


75.84 


4.97 


76 


77 


76.89 


4.03 


76.88 


4.37 


76.86 


4.70 


76.84 


ao4 


77 


78 


77.89 


4.08 


77.87 


4.42 


77.85 


4.76 


77.83 


a 10 


78 


79 


78.89 


4.13 


78.87 


4.48 


78.85 


4.82 


78.83 


a 17 


79 


80 


79.89 


4.19 


79.87 


4.54 


79.85 


4.88 


79.83 


5.23 


80 


81 


80.89 


4.24 


80.87 


4.69 


80.85 


4.94 


80.83 


a30 


81 


82 


81.89 


4.29 


81.87 


4.65 


81.85 


5.01 


81.82 


a36 


82 


83 


82.89 


4.34 


82.87 


4.71 


82.85 


5.07 


82.82 


a43 


83 


84 


83.88 


4.40 


83.86 


4.76 


83.84 


5.13 


83.82 


a 49 


84 


85 


84.88 


4.45 


84.86 


4.82 


84.84 


5.19 


84.82 


a56 


85 


86 


85.88 


4.50 


85.86 


4.88 


85.84 


5.25 


85.82 


a62 


86 


87 


86.88 


4.55 


86.86 


4.93 


86.84 


5.31 


86.81 


a69 


87 


88 


87.88 


4.61 


87.86 


4.99 


87.84 


6.37 


87.81 


a76 


88 


89 


88.88 


4.66 


88.86 


5.05 


88.83 


5.43 


88.81 


a82 


89 


90 
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3171 


12.81 


H66 


12.96 


34,60 


13.11 


37 


38 


35.71 


^13i00 


35,65 


13.15 


35.59 


13.31 


36.54 


13.46 


38 


39 


36.65 


13.34 


36.59 


13.50 


3^:53 


13.66 


36; 47 


13.82 


39 


40 


. 37.59 


13^68 


37.53 


13.84 


.37.47 


14.01 


37.41 


14.17 


40 


41 


38.63 


14.02 


38.47 


M.19 


36.40 


14.36 


38.34 


14.53 


41 


42 


39.47 


14.36 


39.40 


14.54 


39.34 


14.71 


39,28 


14.88 


42 


43 


40.41 


14.71 


40.34 


14.88 


40.28 


15.06 


40.21 


15.23 


43 


44 


41.35 


1&05 


41.28 


15.23 


41.21 


15.41 


41.15 


16.59 


44 


45 


^.29 


15.39 


42.22 


15.58 


42.15 


15.76 


42.08 


15.94 


45 


, 46 


43.23 


16.73 


43.16 


15.92 


43.09 


16.11 


43.02 


16.30 


46 


47 


44.17 


16.07 


44.09 


16.27 


44.02 


16.46 


43.95 


16.65 


47 


48 


45.11 


16.42 


45.03 


16.61 


44.96 


16.81 


44.89 


17.01 


48 


49 


46.04 


16.76 


45.97 


16.96 


45.90 


17.16 


45.82 


17.36 


49 


50 


46.98 


. u.io 


46.91 


.17.31 


46.83 


17.61 


46.76 


17.71 


60 


s 


Dep. 


Lat. 


Dep. 


I^t. 


Dep. 


Lat. 


Dep. 


Lat. 


s 


1 


















J 




















70 


\ 


m 


r. 


mi* 


r. 


m 


C' 


s 
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TABLE 4.-TEATESSE TABUS. 



f 


20 


•. 


20^'. 


20H*. 


20Ji*. 


1 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


51 


47.92 


17.44 


47.85 


17.65 


47.77 


17.86 


47.60 


18.07 


51 


52 


48.86 


17.79 


48.79 


18.00 


48.71 


18.21 


48.63 


18.42 


52 


53 


49.80 


18.13 


49.72 


18.34 


49.64 


18.56 


49.56 


18.78 


53 


54 


50.74 


18.47 


so.m 


18.60 


50.58 


18.91 


90.50 


19.13 


54 


55 


51.68 


18.81 


51.60 
ffl.54 


19.04 


51.52 


19.26 


51.43 


19.49 


55 


56 


52.62 


19.15 


19.38 


62.46 


19.61 


52.37 


19.84 


66 


57 


53.56 


19.50 


53.48 


19.73 


53.39 


19.96 


53.30 


20.19 


57 


58 


54.50 


19.84 


54.42 


20.07 


54.33 


20.31 


54.24 


20.55 


58 


59 


55.44 


20.18 


55.35 


20.42 


55.26 


20.66 


55.17 


20.90 


59 


60 


56.38 


20.52 


56.29 


20.77 


56.20 


21.01 


56.11 


21.26 


60 


61 


57.32 


20.86 


57.23 


21.11 


57.14 


21.36 


57.04 


21.61 


61 


62 


58.26 


21.21 


58.17 


21.46 


68.07 


21.71 


57.98 


21.97 


82 


63 


59.20 


21.55 


59.11 


21.81 


59.01 


22.06 


58.91 


22.32 


63 


64 


60.14 


21.89 


60.04 


22.15 


59.95 


22.41 


59.85 


22.67 


64 


65 


61.08 


22.23 


60.98 


22.50 


60.88 


22.76 


60.78 


23.03 


65 


66 


62.02 


22.57 


61.92 


22.84 


61.82 


23.11 


61.72 


23.38 


66 


67 


62.96 


22.92 


62.86 


23.19 


62.76 


23.46 


62.65 


23.74 


67 


68 


63.90 


23.26 


63.80 


23.54 


63.69 


23.81 


63.59 


24.00 


68 


69 


64.84 


23.60 


64.74 


23.88 


64.63 


24.16 


64.52 


24.46 


69 


70 


65.78 


23.94 


66.67 


24.23 


65.57 


24.51 


66.46 


24.80 


70 


71 


66.72 


24.28 


66.61 


24.57 


iii.50 


24.86 


66.^ 


25.15 


71 


72 


67.66 


24.63 


67.55 


24.92 


n:.44 


25.21 


67.33 


25.51 


n 


73 


68.60 


24.97 


68.49 


25.27 


«i>.38 


25.57 


68.26 


25.86 


73 


74 


60.54 


25.31 


69.43 


25.61 


■Ki 31 


25.92 


69.20 


26.22 


74 


75 


70.48 


25.65 


70.36 


25.96 


7'k.25 


26.27 


70.14 


26.57 


75 


76 


71.42 


25.99 


71.30 


26.30 


71.19 


26.62 


71.07 


26.93 


76 


77 


72.36 


26.34 


72.24 


26.65 


71^.12 


26.97 


72.01 


27.28 


77 


78 


73.30 


26,68 


73.18 


27.00 


7i 06 


27.32 


72.94 


27.63 


78 


79 


74.24 


27.02 


74.12 


27.34 


7^ 00 


27.67 


73. to 


27.99 


79 


80 


75.18 


27.36 


75.06 


27.69 


71 93 


28.02 


74.81 


28.34 


80 


81 


76.12 


27.70 


75.99 


28.04 


75.87 


28.37 


75.75 


28.70 


81 


82 


77.05 


28.05 


76.93 


28.38 


76.81 


28.72 


76.68 


29.05 


82 


83 


77.99 


28.39 


77.87 


28.73 


77.74 


29.07 


77.62 


29.41 


83 


84 


78.93 


28.73 


78.81 


29.07 


78.68 


29.42 


78.66 


29.76 


84 


85 


79.87 


29.07 


79.75 


29.42 


79.62 


29.77 


79.49 


30.11 


85 


86 


80 81 


29.41 


80.68 


29.77 


80.55 


30.12 


80.42 


30.47 


86 


87 


81.75 


29.76 


81.62 


30.11 


81.49 


30,47 


8L36 


30.82 


87 


88 


82.69 


30.10 


82. $6 


30.46 


82.43 


30.82 


82.29 


31.18 


88 


89 


83.63 


30.44 


83.50 


30.80 


83.36 


3L17 


83.23 


31.53 


80 


00 


84.67 


30.78 


84,44 


31.15 


84.30 


31.52 


84.16 


31.89 


90 


91 


85.51 


3U12 


85.38 


31.50 


85.24 


3L87 


85.10 


32.24 


91 


92 


86.45 


31.47 


86.31 


31.84 


86.17 


32.22 


86.03 


32.69 


«2 


93 


87.39 


31.81 


87.25 


32.19 


87.11 


32.57 


86.97 


32.95 


93 


94 


88.33 


32.15 


88.19 


32.54 


88.05 


32.92 


87.90 


33.30 


94 


95 


89.27 


32.49 


80.13 


32.88 


88.98 


33.27 


88.84 


33.66 


96 


96 


90.21 


32.83 


90.07 


33.23 


89.92 


33.62 


89.77 


34.01 


96 


97 


91.15 


33.18 


91.00 


33.57 


90.86 


33.97 


90.71 


34.37 


97 


98 


92.09 


33.52 


91.94 


33.92 


91.79 


34.32 


91.64 


34; 72 


98 


99 


93.03 


33.86 


92.88 


34.27 


92.73 


34.67 


92.58 


35.07 


99 


100 


93.97 


34.20 


93.82 


34.61 


93.67 


35.02 


93.61 


35.43 


100 


1 


Dep, 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 

m 


Lat, 


1 


70 


e 


695^ 


r. 


60 J 


i'. 
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TABLfi 4.-TBATER8E TABLE. 



5 
Distance. 


21 


• 


2iy4 


e 


21H*. 


21H*- 


f 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


1 


0.03 


0.36 


0.93 


0.36 


0.93 


0.37 


0.93 


0.37 


1 


2 


1.87 


0.72 


1.86 


0.72 


1.86 


0.73 


L86 


0.74 


2 


3 


2.80 


1.06 


2.80 


1.09 


2.79 


1.10 


2.79 


1.11 


3 


4 


3.73 


1.43 


3.73 


1.45 


3.72 


1.47 


3.72 


1.48 


4 


5 


4.67 


1.79 


4.66 


1.81 


4.65 


1.83 


4.64 


1.85 


5 


. 6 


5.60 


2.15 


5.50 


2.17 


5.58 


2.20 


5.57 


2.22 


6 


7 


6.54 


2.51 


6.52 


2.54 


6.51 


2.57 


6.50 


2.50 


7 


8 


7.47 


2.87 


7.46 


2.90 


7.44 


2.93 


7.43 


2.96 


8 


9 


8.40 


3.23 


8.39 


3.26 


8.37 


3.30 


8.36 


3.34 


9 


10 


9.34 


3.58 


9.32 


3.62 


9.30 


3.67 


9.29 


3.71 


10 


11 


10.27 


3.94 


10.25 


3.99 


10.23 


4.03 


10.22 


4.08 


11 


12 


11.20 


4.30 


11.18 


4.35 


11.17 


4.40 


n.i5 


4.45 


12 


13 


12.14 


4.66 


12. U 


4.71 


12.10- 


4.76 


12.07 


4.82 


13 


14 


13.07 


5.02 


13.05 


5.07 


13.03 


5.13 


13.00 


5.19 


14 


15 


14.00 


5.38 


13.98 


5.44 


13.96 


5.50 


13.93 


5.56 


15 


16 


14.94 


5.73 


14.91 


5.80 


14.89 


5.86 


14.86 


5.93 


16 


17 


15.87 


6.09 


15.84 


6.16 


15.82 


6.23 


15.79 


6.30 


17 


18 


16.80 


6.45 


16.78 


6.52 


16.75 


6.60 


16.72 


6.67 


18 


19 


17.74 


6.81 


17.71 


6.89 


17.68 


6.96 


17.65 


7.04 


19 


20 


18.67 


7.17 


18.64 


7.25 


18.61 


7.33 


18.58 


7.41 


20 


21 


19.61 


7.53 


19.57 


7.61 


19.54 


7.70 


19.61 


7.78 


21 


22 


20.54 


7..88 


20.50 


7.97 


20.47 


8.06 


20.43 


8.15 


22 


23 


21.47 


8.24 


21.44 


8.34 


21.40 


8.43 


2L36 


8.52 


23 


24 


22.41 


8.60 


22.37 


8.70 


22.33 


8.80 


22.29 


8.89 


24 


25 


23.34 


8.96 


23.30 


9.06 


23.26 


9.16 


23.22 


9.26 


25 


26 


24.27 


9.32 


•24.23 


9.42 


24.19 


9.53 


24.15 


9.63 


26 


27 


25.21 


9.68 


25.16 


9.79 


25.12 


9.90 


25.08 


10.01 


27 


28 


26.14 


10.03 


26.10 


10.15 


26.05 


10.26 


26.01 


10.38 


28 


29 


27.07 


10.39 


27.03 


10.51 


26.98 


10.63 


26.94 


10.75 


29 


30 


28.01 


10.75 


27.96 


10.87 


27.91 


11.00 


27.86 


11.12 


30 


31 


28.94 


11.11 


28.89 


11.24 


28.84 


11.36 


28.79 


1L40 


31 


32 


29.87 


11.47 


29.82 


11.60 


29.77 


11.73 


29.72 


n.86 


32 


33 


30.81 


11.83 


30.76 


11.96 


30.70 


12.09 


30.65 


12.23 


33 


34 


31.74 


12.18 


31.09 


12.32 


31.63 


12.46 


31.58 


12.60 


34 


35 


32.68 


12.54 


32.62 


12.60 


32.56 


12.83 


32.51 


12.9/ 


35 


36 


33.61 


12.90 


33.55 


13.05 


33.50 


13.19 


83.44 


13.34 


36 


37 


34.54 


13.26 


34.48 


13.41 


34.43 


13.56 


34.37 


13.71 


37 


38 


35.48 


13.62 


35.42 


13. n 


35.36 


13.93 


35.29 


14.08 


38 


39 


36.41 


13.98 


36.35 


14.14 


36.29 


14.29 


36.22 


14.45 


39 


40 


37.34 


14.33 


37.28 


14.50 


37.22 


14.66 


37.15 


14.82 


40 


41 


38.28 


14.69 


38.21 


14.86 


38.15 


15.03 


38.08 


15.19 


41 


42 


39.21 


15.05 


39.14 


15.22 


39.08 


15.39 


89.01 


15.56 


42 


43 


40.14 


15.41 


40.08 


15.58 


40.01 


15.76 


39.94 


15.93 


43 . 


44 


41.08 


15.77 


41.01 


15.95 


40.94 


16.13 


40.87 


16.30 


44 


45 


42.01 


16.13 


41.94 


16.31 


41.87 


16.49 


41.80 


16.68 


45 


46 


42.94 


16.48 


42.87 


16.67 


42.80 


16.86 


42.73 


17.05 


46 


47 


43.88 


16.84 


43.80 


17.03 


43.73 


17.23 


43.65 


17.42 


47 


48 


44.81 


17.20 


44.74 


17.40 


44.66 


17.59 


44.58 


17.79 


48 


49 


45.75 


17.56 


45.67 


17.76 


45.50 


17.96 


45.51 


18.16 


49 


50 


46.68 


17.92 


46.60 


18.12 


46.52 


18.33 


46.44 


18.53 


50 


1 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


a 


66 


•. 


68? 


4'. 


68V 


^•. 


m 


i". 
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TABLE 4.— TRATEBSB TABLE. 



1 


21 


« 


21H'. 


21H*. 


21H^. 




Lat. 


l)6p. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


51 


^.61 


18.28 


47.53 


18.48 


47.45 


18.68 


47.37 


18.90 


51 


52 


48.55 


18.64 


48.46 


18.85 


48.38 


19.06 


48.30 


19.27 


52 


53 


49.48 


18.99 


48.40 


19.21 


49.31 


19.42 


49.23 


19.64 


53 


54 


50.41 


19.35 


50.33 


19.57 


50.24 


19.79 


50.16 


20.01 


54 . 


55 


51.35 


19.71 


51.26 


19.93 


51.17 


30.16 


51.08 


20.38 


55 


56 


52.28 


20.07 


52.19 


20.30 


52.10 


20.52 


32.01 


20.75 


56 


57 


53.21 


20.43 


53.12 


20.66 


53.03 


20.89 


52.94 


21.12 


57 


58 


54.15 


20.79 


54.06 


21.02 


53.96 


21.26 


53.87 


2L49 


58 


59 


55.08 


21.14 


54.99 


21.38 


54.89 


21.62 


54.80 


21.86 


68 


CO 


56.01 


21.50 


55.92 


21.75 


55.83 


21.99 


55.73 


22.23 


60 


61 


56.95 


21.86 


56.85 


22.11 


56.76 


22.36 


56.66 


22.60 


61 


62 


57.88 


22.22 


57.78 


22.47 


57.68 


22.72 


37.68 


22.97 


62 


63 


58.82 


22.58 


58.72 


22.83 


58.62 


23.09 


58.52 


23.35 


63 


64 


59.75 


22.94 


58.65 


23.20 


58.55 


23.46 


58.44 


23.72 


64 


65 


60.68 


23.29 


60.58 


23.56 


60.48 


23.82 


60.37 


24.09 


65 


66 


61.62 


23.65 


61.51 


23.92 


61.41 


24.19 


6L30 


24.46 


66 


67 


62.55 


24.01 


62.44 


24.28 


62.34 


24.56 


62.23 


24.83 


67 


68 


63.48 


24.37 


63.38 


24.65 


63.27 


24.92 


63.16 


25.20 


68 


69 


64.42 


24.73 


64.31 


25.01 


64.20 


25.29 


64.09 


26.57 


69 


70 


65.35 


25.09 


65.24 


25.37 


65.13 


25.66 


65.02 


25.94 


70 


71 


66.28 


25.44 


66.17 


25.73 


66.06 


26.02 


65.95 


26.31 


71 


72 


67.22 


25.80 


67.10 


26.10 


66.99 


26.39 


66.87 


26.68 


72 


73 


68.15 


26.16 


68.04 


26.46 


67.92 


26.75 


67.80 


27.05 


73 


74 


69.08 


26.52 


68.97 


26.82 


68.85 


. 27.12 


68.73 


27.42 


74 


75 


70.02 


26.88 


69.90 


27.18 


68.78 


27.49 


69.66 


27.79 


75 


76 


70.95 


27.24 


70.83 


27.55 


70.71 


27.85 


70.59 


28.16 


76 


77 


71.89 


27.59 


7L76 


27.91 


71.64 


28.22 


71.52 


28.53 


77 


78 


72.82 


27.95 


72.70 


28.27 


72.57 


28.59 


72.45 


28.90 


78 


79 


73.75 


28.31 


73.63 


28.63 


73.50 


28.95 


73.38 


29.27 


79 


80 


74.69 


28.67 


74.56 


29.00 


74.43 


29.32 


74.30 


29.64 


80 


81. 


75.62 


29.03 


75.49 


29.36 


75.36 


29.69 


75.23 


30.02 


81 


82 


76.55 


29.39 


76.42 


29.72 


76.29 


30.05 


76.16 


30.39 


82 


83 


77.49 


29.74 


77.36 


30.08 


77.22 


30.42 


77.09 


30.76 


83 


84 


78.42 


30.10 


78.29 


30.44 


78.16 


30.79 


78.02 


3L13 


84 


85 


79.35 


30.46 


79.22 


30.81 


79.09 


3L15 


78.95 


3L50 


85 


86 


. 80.29 


30.82 


80.15 


31 . 17 


80.02 


31.52 


79.88 


31.87 


86 


87 


81.22 


31.18 


81.08 
^.02 


31.53 


80.95 


31.89 


80.81 


32.24 


87 


88 


82.16 


31.54 


31.89 


81.88 


32.25 


81.74 


32.61 


88 


89 


83.09 


31.89 


82.95 


32.26 


82.81 


32.62 


82.66 


32.98 


89 


90 


84.02 


32.25 


83.88 


32.62 


83.74 


32.99 


83.59 


33.35 


90 


91 


84.96 


32: 61 


84.81 


32.98 


84.67 


33.35 


84.52 


33.72 


91 


92 


85.89 


32.97 


85.74 


33.34 


85.60 


33.72 


85.45 


34.09 


92 


93 


86.82 


33.33 


86.68 


33.71 


86.63 


34.08 


86.38 


34.46 


93 


94 


87.76 


33.69 


87.61 


34.07 


87,46 


34.45 


87.31 


34.83 


94 


95 


88.69 


34.04 


88.54 


34.43 


88.39 


34.82 


88.24 


35.20 


95 


96 


89.62 


34.40 


89,47 


34,79 


89.32 


35.18 


89.17 


35.57 


86 


97 


90.56 


34.76 


90.40 


35,16 


90.25 


35.55 


90.09 


35.94 


97 


98 


91.49 


35.12 


91.34 


35,52 


91.18 


35.92 


9L02 


36:31 


98 


99 


92.42 


35.48 


92.27 
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22.23 


t22.92 


22.33 


22.82 


22.43 


22.73 


22.53 


22.63 


22.63 


32 




33 23.74 


22.92 


•23.64 


23.03 


23.54 


23.13 


23.44 


23.23 


i 23.33 


23.33 


33 




34 24.46 


23.62 


'24.35 


23.72 ' 


24.25 


23.83 


24.15 


23.94 


1 24.04 


24.04 


34 




35 25.18 


24.31 25.07 


24.42 ; 


24.96 


24.53 


24.86 


24.64 


[ 24.75 


24.75 35 




36 25.90 


25.01 I25.79 


25.12 


25.68 


25.23 


2^.57 


26.34 


1 25.46 


25. 46 I 36 




37 26.62 


25. 70 26. 50 


25.82 


26.39 


25.93 


' 26.28 


26.05 


■ 26.16 


26. 16 37 




38 27.33 


26.40 27.22 


26.52 


27.10 


26.63 


26.99 


26.75 


' 26.87 


26.87 38 




39 28.05 


27.09 27.94 i 27.21 


27.82 


27.34 


27:70 


27.46 


. 27.58 


27.68 39 




40 '28.77 

j 


27.79 28.65 ' 27.91 

1 


28.53 


28.04 


28.41 


28.16 


t 28.28 


28.28 1 40 




41 ,29.49 


28.48 29.37 28.61 


29.24 


28.74 ' 


29.12 


28.86 


' 28.99 


28.99 I 41 




42 30.21 


29.18 '1.30.08 29.81 


29.96 


29.44 


29.83 


29.57 


; 29.70 


29.70 42 




43 30.93 


29.87 '30.80 30.00 


30.67 


30. 14 


30.54 


30.27 


30.41 


30.41 43 




44 '31.65 


30.56 '131.52 30.70 


3L38 


30.84 


31.25 


30.98 


; 31.11 


31.11 44 




45 132.37 


31.26 [32.23 


31.40 


32.10 


31.54 


31.96 


3L68 


i 3L82 


31.82 45 




46 


33.09 


ai.95 '32.95 


32.10 , 


32.81 


32.24 


32.67 


32.38 


1 32.53 


32.63 46 




47 


33.81 


32.65 133.67 


32.80 


33.52 


32.94 


33.38 


33.09 


33.-23 


33.23 47 




48 


34.53 


33.34 ' 


34.38 


33.49 , 


34 24 


33.64 


34.09 


33.79 1 


33.94 


33.94 48 




49 


35.25 


34.04 


.35.10 34.19 : 


34.95 


34.34 


34.80 


34.50 


34.65 


34.65 49 




50 


35.97 


34.73 


35.82 34.89 


35.66 


35.05 


35.51 


35.20 


36.36 


35.36 50 

i 




8 

1 


Dep. 


1 
Lat. ' 


Dep.j Lat. 1 
1 I 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


S 
P 




4&\ 


461^°. 


45J 


4". 


■ 45) 


r. 


4£ 
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TABLE 4.— TRAVERSE TABLE. 



51 


44*. 

t 


44H'. 


! 44H'. 


1 m-. 


4^ 


•. 




Lat. 

36.69 


Dep. 


Lat. 


Dep. 


' Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


1 


35.43 ' 


30.53 


35.59 


36.38 


35.75 


36.22 


35.90 


36.06 


36.06 


51 


52 


37. 41 


36.12 


37.25 


36.29 


37.09 


36.45 


36.93 


36.61 


36. 77 


36.77 


52 


53 38.13 


36.82 


37.96 


36.98 


37.80 


37.15 


37.64 


37.31 


37.48 


37.48 


53 


54 38.84 


37. 51 


38.68 


37.68 


38.52 


37.85 


38.35 


38.02 


38.18 


38.18 ! 54 


55 39.56 


38.21 


39.40 


38.38 


39.23 


38.55 


! 39.06 


38.72 


' 38.89 


38.89 55 


56 40.28 


38.90 


40.11 


39.08 


39.94 


39.25 


39.77 


39.42 


39.60 


39. to 56 


57 |41.00 


39. €0 


40.83 


39.77 


40.66 


39.95 


40.48 


40.13 


40.31 


40. 31 57 


58 41.72 


40.29 


41.55 


40.47 


4L37 


40.65 


41.19 


40.83 


4L01 


41. 01 58 


59 42.44 


40.98 


42.26 


4L17 


42.08 


41.36 


41.90 


4L64 


4L72 


41. 72 59 


eO 43.16 


41.68 


42.98 


4L87 


42.80 


42.05 


42.61 


42.24 


42.43 


42.43 60 


61 43.88 


42.37 


43.69 


42.57 


43.51 


42.76 


43,32 


42.94 


43.13 


43.13 1 61 


62 44.60 


43.07 


44.41 


43.26 


44.22 


43.46 


44.03 


43.66 


43.84 


43.84 


62 


63 45.32 


43. 76 


45.13 


43.96 


44.93 


44.16 


44.74 


44.35 


44.66 


44.55 


63 


64 46.04 


44.46 1 


45.84 


44.66 


45. C5 


44.86 


45.45 


45.06 


45.25 


45.25 


64 


65 46.76 


45. 15 1 


46.56 


45.36 


46.36 


45.56 


46.16 


45.76 


45.96 


45.96 


65 


66 47.48 


45.85 I 


47.28 


46.05 


47.07 


46. 26 


46.87 


46.46 


46.67 


46.67 


66 


67 148.20 


46.54 it47.99 


46.75 


1 47. 79 


46.96 


1 47.58 


47.17 , 


47.38 


47.38 


67 


68 


48.92 


47.24 1)48.71 


47.45 


48.50 


47. 66 


48.29 


47.87 i 


48.08 


48.08 


es 


69 


49.63 


47.93 :i49.42 


48.15 


49.21 


48.36 


49.00 


48.58 1 


48.79 


48.79 


C9 


70 


50.36 


48.63 1150.14 

II 
49.32 50.86 


48.85 


49.93 


49.06 


49.71 


49.28 j 


49.50 


49.50 


70 


71 


51.07 


49.54 


50.64 


49.76 


50.42 


49.99 1 


50.20 


50.20 


71 


72 151.79 


50.02 i5l.67 


50.24 


1 51.35 


50.47 


51.13 


50.69 1 


50.91 


50.91 


72 


73 i52.51 


50.71 '52.29 


50.94 


1 52. 07 


51.17 


51.84 


51.39 1 


51.62 


51. C2 


73 


74 


53.23 


51.40 53.01 


51.64 , 


i 52. 78 


51.87 


52. .55 


52. 10 1 


52.33 


52.33 


74 


75 


53.95 


52.10 1 163.72 


62.33 


53.49 


52. 57 


5:i.26 


52. SO 1 


53.03 


53.03 


75 


76 


54.67 


52.79 |t64.44 


53.03 


54.21 


53.27 


53.97 


53.51 


53.74 


53.74 


76 


77 


55.39 


53.49 155.16 


53. 73 


54.92 


5.3.97 


54. C8 


54.21 


54.45 


54.45 


77 


78 


56.11 


54.18 155.87 


54.43 


166.63 


54.07 


1 66.39 


54.91 1 


55.15 


5.5.15 


78 


79 ,56.83 


54.88 >i56.59 


55.13 


; 50.35 


55.37 


, 56.10 


55. C2 1 


55.86 


5.5.86 


79 


80 57.55 


55.57 ,'57.30 


55.82 


i 57.06 


56.07 


' 56.81 


56.32 : 


56.57 


56.57 


80 


81 58.27 


56.27 58.02 


56.52 


57.77 


56.77 


57.53 


57.03 t 


57.28 


57.28 


81 


82 58.99 


56. 96 1 58. 74 


57.22 


£8.49 


57.47 


58.24 


57.73 1 


57.98 


57.98 


82 


83 59.71 


57.66 '159.45 


57.92 


59.20 


58.18 


58.95 


58.43 


58. 69 


58. 69 


83 


84 60.42 


58.35 ')t.0.17 


58.61 


59.91 


58. m 


59.66 


59.14 t 


59.40 


59.40 


84 


85 61.14 


59.05 'CO. 89 


59.31 


( 0. (3 


59. 58 


CO. 37 


59.84 


CO. 10 


CO. 10 85 


86 '61.86 


59.74 61. CO 


60.01 


61. 34 


60.28 


61.08 


CO. 55 I 


60.81 


60.81 1 86 


87 162.58 


60. 44 62. 32 


60.71 


62. 05 


60.98 


61.79 


61.25 


61. 52 


61.52 i 87 


88 !63.30 


61.13 63.03 


61.41 


62. 77 


61.68 


62. 50 


61.95 


62.23 


62.23 88 


89 64.02 


61.82 


63.75 


62.10 


()3. 48 


62. 38 


63.21 


(;2. rc 


62.93 


62. 93 


89 


90 64.74 


62.52 


64.47 


62.80 


' C4. 19 

1 


03.08 


63.92 


C3. 3() 


C3. 64 


63. P4 


90 


91 '65.46 


63.21 


65.18 


f3.50 


1 64. 91 


63.78 


64. C3 


C4.07 


64.35 


64.35 


91 


92 166.18 


63.91 


65.90 


64.20 


1 65.62 


64.48 


65.34 


64. 77 


65.05 


65.05 


92 1 


93 


^6.90 


64.60 


66.62 


64.89 


66.33 


65.18 


66.05 


65. 47 


65. 76 


65.76 


93 


94 


67.62 


65.30 


67. 33 


65.59 


67.05 


65. 89 


C6.76 


C6. 18 


66.47 


C6.47 


94 ; 


95 


68.34 


65.99 


68. 05 


66.29 


67.76 


66.59 


67.47 


66.88 


67.18 


67.18 


95 ; 


96 


69.06 


66.69 


68.76 


66.99 


C)8.47 


67.29 


68.18 


67.59 


67.88 


67.88 


96 1 


97 


69.78 


67.38 


69. 48 


67.69 


I 69. 19 


67.99 


68.89 


68.29 


68.59 


68.69 


97 


98 70.50 


68.08 


70.20 


68.38 


69.90 


68.69 


69.60 


68.99 1 


69.30 


69.30 


98 


99 71.21 


68.77 


70.91 


69.08 


70.61 


69.39 1 


70.31 


69.70 1 


70.00 


70.00 


99 


100 171.93 


69.47 

1 


71.63 
Dep. 


69.78 

1 


71.33 


70.09 i 

1 


71.02 
Dep. 


70.40 , 
Lat.! 

1 


70.71 


70.71 


100 


1 


Dep. 


1 
Lat. 1 


Lat. \ 


Dep. 


Lat. 1 

1 


Dep. 


Lat. 


'4 


}•. 


45? 


r. 1 


45J 


^•. 


45^ 


'•■ i 


45 


e 



13196°— 13- 
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TABLE 5.-C0RRECT10N OF ERROR IN STADIA WIRE INTERVAL. 



Distance in chains. 
4 5 6 



10 



Error in Links. 



0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



0.1 


0.2 


0.Z 


0.2 


0.4 


0.6 


0.3 


0.6 


0.9 


0.4 


0.8 


1.2 


0.6 


1.0 


1.5 


0.6 


1.2 


1.8 


0.7 


1.4 


2.1 


0.8 


1.6 


2.4 


0.9 


1.8 


2.7 


1.0 


2.0 


3.0 


1.1 


2.2 


3.3 


1.2 


2.4 


3.6 


1.3 


2.6 


3.9 


1.4 


2.8 


4.2 


. 1.5 


3.0 


4.5 


1.6 


3.2 


4.8 


1.7 


3.4 


5.1 


1.8 


3.6 


5.4 


1.9 


3.8 


5.7 


2.0 


4.0 


6.0 


' 2.1 


4.2 


6.3 


2.2 


4.4 


6.6 


2.3 


4.6 


6.9 


2.4 


4.8 


7.2 


2.5 


5.0 


7.5 


2.6 


5.2 


7.8 


2.7 


5.4 


8.1 


2.8 


5.6 


8.4 


2.9 


5.8 


8.7 


3.0 


6.0 


9.0 



a4 

0.8 
1.2 
1.6 
2.0 
2.4 
2.8 
3.2 
3.6 
4.0 
4.4 
4.8 
6.2 
5.6 
6.0 
6.4 
6.8 
7.2 
7.0 
8.0 
8.4 
8.8 
9.2 
9.6 
10.0 
10.4 

ia8 

11.2 
11.6 
12.0 



0.5 
1.0 
1.6 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
5.5 
6.0 
6.5 
7.0 
7.5 
8.0 
8.5 
9.0 
9.5 
10.0 
10.5 
11.0 
11.5 
12.0 
12.5 
13.0 
13.5 
14.0 
14.5 
15.0 



0.6 


0.7 


0.8 


1.2 


1.4 


1.6 


1.8 


2.1 


2.4 


2.4 


2.8 


3.2 


3.0 


3.5 


4.0 


3.6 


4.2 


4.8 


4.2 


4.9 


5.6 


4.8 


5.6 


6.4 


5.4 


6.3 


7.2 


6.0 


7.0 


8.0 


6.6 


7.7 


8.8 


7.2 


8.4 


9.6 


7.8 


9.1 


10.4 


8.4 


9.8 


11.2 


9.0 


10.5 


12.0 


9.6 


11.2 


12.8 


1J.2 


11.9 


13.6 


10.8 


12.0 


14.4 


11.4 


13.3 


15.2 


12.0 


14.0 


16.0 


12.6 


14.7 


16.8 


13.2 


15 4 


17,6 


13.8 


16.1 


18.4 


14.4 


16.8 


19.2 


15.0 


17.5 


20.0 


15.6 


18.2 


20.8 


16.2 


18.9 


21.6 


16.8 


19.0 


22.4 


17.4 


20.3 


23.2 


18.0 


21.0 


24.0 



0.9 
1.8 
2.7 
3.6 
4.5 
5.4 
6.3 
7.2 
8.1 
9.0 
9.9 
10.8 
11.7 
12.6 
13.5 
14.4 
15.3 
16.2 
17.1 
18.0 
18.9 
19.8 
20.7 
21.6 
22.5 
23.4 
24.3 
25.2 
26.1 
27.0 



1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 
10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16. 
17.0 
18.0 
19.0 
20.0 
21.0 
22.0 
23.0 
24.0 
25.0 
26.0 
27.0 
28.0 
29.0 
30.0 



11 



12 



Distance in chains. 
13 14 15 16 17 



18 



19 



20 



1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 
10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 
20.0 I 
21.0 
22.0 
23.0 
24.0 
2.x 
26.0 
27. 
28.0 ! 
29.0 ! 
30.0 



Error in links. 



1.1 
2.2 
3.3 
4.4 
5.5 
6.6 
7.7 
8.8 
9.9 
11.0 
12.1 
13.2 
14.3 
15.4 
16.5 
17.6 
18.7 
19.8 
20.9 
22.0 
23.1 
24.2 
25.3 
26.4 
27.5 
28.6 
29.7 
30.8 
31.9 
3.3.0 



1.2 
2.4 
3.6 
4.8 
6.0 
7.2 
8.4 
9.6 
10.8 
12.0 
13.2 
14.4 
15.6 
16.8 
18.0 
19.2 
20.4 
21.6 
22.8 
24.0 
25.2 
20.4 
27.6 
28.8 
30.0 
31.2 
32.4 
33.6 
34.8 
36.0 



1.3 
2.6 
3.9 
5.2 
6.5 
7.8 
9.1 
10.4 
11.7 
13.0 
14.3 
16.6 
16.9 
18.2 
19.5 
20.8 
22.1 
23.4 
24.7 
26.0 
27.3 
28.0 
29.9 
31.2 
32.5 
33.8 
35.1 
36.4 
37.7 
39.0 



1.4 
2.8 
4.2 
5.6 
7.0 
8.4 
9.8 
11.2 
12.6 
14.0 
15.4 
16.8 
18.2 
19.6 
21.0 
22.4 
23.8 
25.2 
20. 6 
28.0 
29.4 
30.8 
32.2 
33.6 
.35.0 
36.4 
37.8 
39.2 
40. (•) 
42.0 



1.5 
3.0 
4.5 
6.0 
7.5 
9.0 
10.5 
12.0 
13.5 
15.0 
16.5 
18.0 
19.5 
21.0 
22.5 
24.0 
25.5 
27.0 
28.5 
30.0 
31.5 I 
33.0 
34.5 j 
30.0 ! 
37.5 * 
39.0 I 
40.5 ' 
42.0 I 
43.5 . 
45. ! 
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1.6 
3.2 
4.8 
6.4 
8.0 
9.6 
11.2 
12.8 
14.4 
16.0 
17.6 I 
19.2 i 
20.8 
22.4 
24.0 , 
25.6 ! 
27.2 i 

28.8 ; 

30.4 j 
32. I 
33. G , 
35.2 
30.8 i 
38.4 i 
40.0 
41.6 , 
43.2 
44.8 - 
46.4 
4H.0 



1.7 


1.8 


1.9 i 


3.4 


3.6 


3.8, 


5.1 


5.4 


5.7 


6.8 


7.2 


7.6 


8.5 


9.0 


9.5 


10.2 


10.8 


11.4 


11.9 


12.6 


13.3 


13.6 


14.4 


15.2 


15.3 


16.2 


17.1 


17.0 ' 


18.0 


19.0 


18.7 ; 


19.8 


20.9 


20.4 


21.6 


22.8 


22.1 1 


23.4 


24.7 


23. S 


25.2 


26.6 


25.5 


27.0 


28.5 


27.2 


28.8 


30.4 


28.9 


30.6 


32.3 


30.6 


32.4 


34.2 


32.3 


34.2 


36.1 


34.0 1 


36.0 


38.0 


35.7 1 


37.8 


.39.9 


37.4 ' 


39.6 


41.8 


39.1 i 


41.4 


43.7 


40.8 


43.2 


45.6 


42.5 1 


45.0 


47.5 


44.2 ' 


46.8 


49.4 


45.9 


48.0 


51.3 


47. 6 I 


50.4 


53.2 


49.3 1 


52.2 


55.1 


51.0 ' 


54.0 


57.0 



2.0 
4.0 
6.0 

ao 

10.0 
12.0 
14.0 
16.0 

lao 

20.0 
22.0 
24.0 
26.0 

2ao 

30.0 
32.0 
34.0 
36.0 
38.0 

4ao 

42.0 
44.0 
46.0 
48.0 
60.0 
52.0 
54.0 
66.0 
68.0 
00.0 



TABLE 6.-^TADIA COB^FIGISKTS, TERTIOAL BOD, 

Cos«» and H sin 2v. 








o 


1* 


2 


e 


3 


o 


Hor. 


Diff. 


Hor. 


DIfif. 


Hor. 


DIfl. 


Hor. 


Diff. 




dist. 


ehesv. 


dist. 


eler. 


dist. 


etev. 


dist. 


elev. 





1.0000 


.0000 


.9997 


.0174 


.9988 


.0349 


.9973 


.0523 


2 


1.0000 


.0606 


.9997 


.0180 


.9987 


.0355 


.9972 


.a-as 


4 


1.0000 


.oai2 


.9997 


.0186 


.9987 


.0360 


.9971 


.0534 


6 


1.0000 


.0©17 


.9996 


.0192 


.9987 


.0866 


.9971 


.0640 


8 


1.0000 


.0023 


.9996 


.0198 


.9986 


.0372 


.9970 


.0646 


10 


1.0000 


.0029 


.9996 


.0204 


.9986 


.0378 


.9969 


.0552 


12 


1.0000 


.0035 


.9996 


,0209 


.9985 


.0384 


.9969 


.0557 


14 


1.0000 


.0041 


.9995 


.0215 


.9985 


.0390 


.9968 


.0563 


16 


1.0000 


.0047 


.9995 


.0221 


.9984 


.0395 


.9968 


.0569 


18 


1.0000 


.0052 


.9995 


.0227 


.9984 


.0401 


.9967 


.0576 


20 


1.0000 


.0058 


.9995 


.0233 


.9983 


.0407 


.9966 


.0580 


22 


1.0000 


.0064 


.9994 


.0238 


.9983 


.0413 


.9966 


.0586 


24 


1.0000 


.0070 


.9994 


.0244 


.9982 


.0418 


.9965 


.0592 


26 


.9999 


.0076 


.d994 


.0250 


.9982 


.0424 


.9964 


.0598 


28 


.9999 


.0081 


.9993 


.0256 


.998' 


.0430 


.9963 


.0604 


30 


.9999 


.0087 


.9993 


.0262 


.9981 


.0436 


.9963 


.0609 


32 


QQQQ 


.0093 


.9993 


.0267 


.9980 


.0442 


.9962 


.0615 


34 


.9999 


.0099 


.9993 


.0273 


.9980 


.0448 


.9962 


.0621 


36 


.9999 


.0105 


.9992 


.0279 


.9979 


.0453 


.9961 


.0627 


38 


.9999 


.0111 


.9992 


.0285 


.9979 


.0459 


.9960 


.0633 


40 


.9999 


.0116 


.9992 


.0291 


.9978 


.04C5 


.9959 


.0638 


42 


.9999 


.0122 


.9991 


.0297 


.9978 


.0471 


.9959 


.0644 


44 


.9998 


.0128 


.9991 


.0302 


.9977 


.0476 


.9958 


.0660 


46 


.9998 


.0134 


.9990 


.0308 


.9977 


.0482 


.9957 


.0656 


48 


.9998 


.0140 


.9990 


.0314 


.9976 


.0488 


.9956 


.0661 


50 


.9998 


.0145 


.9990 


.0320 


.9976 


.0494 


.9956 


.06.67 


62 


.9998 


.0161 


.9989 


.0326 


.9975 


.0499 


.9956 


.0673 


54 


.9998 


.0157 


.9989 


.0331 


.9974 


.0505 


.9954 


.0678 


56 


.9997 


.0163 


.9989 


.0337 


.9974 


.0511 


.9953 


.0684 


58 


.9997 


.0169 


.9988 


.0343 


.9973 


.0517 


.9952 


.oe9o 


60 


.9997 


.0174 


.9988 


.0349 


.9973 


.0623 


.9951 


.0696 


c+f 


















0.75 


0.75 


0.01 


0.75 


0.02 


0.75 


0.03 


0.76 


0.05 


1.00 


1.00 


0.01 


1.00 


0.03 


1.00 


0.04 


1.00 


O.OG 


1.25 


1.25 


0.02 


1.25 


0.03 


1.25 


0.05 


1.25 


0.08 



(c4/) cos V and (c+/) sin v. 
Natural functions 
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TABLE 6.-8TADIA CaBPFlClENTS, VEBTICAL BOD. 

Cos«p and H sin 2v. 



1 


4 





6 


• 


6 





, 


• 


1 


Hor. 


DIfl. 


Hor. 


Diff. 


Hor. 


Difl. 


Hor. 


Difif. 




dist. 


elev. 


dist. 


elev. 


dist. 


elev. 


dist. 


elev. 





.9951 


.0696 


.9924 


.0868 


.9891 


.1040 


.9851 


.1210 


2 


.9951 


.0702 


.9923 


.0874 


.9890 


.1045 


.9850 


.1215 


4 


.9950 


.0707 


.9922 


.0880 


.9888 


.1051 


.9848 


.1221 


6 


.9949 


.0713 


.9921 


.0885 


!9887 


.1057 


.9847 


.1226 


8 


.9948 


.0719 


.9920 


.0891 


.9886 


.1062 


.9846 


.1232 


10 


.9947 


.0725 


.9919 


.0897 


.9885 


.1068 


.9844 


.1238 


12 


.9946 


.0730 


.9918 


.0903 


.9883 


.1074 


.9843 


.1243 


14 


.9946 


.0736 


.9917 


.0908 


.9882 


.1079 


.9841 


.1249 


16 


.9945 


.0742 


.9916 


.0914 


.9881 


.1085 


.9840 


.1255 


18 


.9944 


.0748 


.9915 


.0920 


.9880 


.1091 


.9839 


.1260 


20 


.9943 


.0753 


.9914 


.0925 


.9878 


.1096 


.9837 


.1266 


22 


.9942 


.0759 


.9913 


.0931 


.9877 


.1102 


.9836 


.1272 


24 


.9941 


.0765 


.9911 


.0937 


.9876 


.1108 


.9834 


.1277 


26 


.9940 


.0771 


.9910 


.0943 


.5874 


.1113 


.9833 


.1283 


28 


.9939 


.0776 


.9909 


.0W8 


.9873 


.1119 


.9831 


.1288 


30 


.9938 


.0782 


.9908 


.0964 


.9872 


.1125 


.9829 


.1294 


32 


.9938 


.0788 


.9907 


.0960 


.9871 


.1130 


.9828 


.1300 


34 


.9937 


.0794 


.9906 


.0965 


.9869 


.1136 


.9827 


.1305 


36 


.9936 


.0799 


.9905 


.0971 


.9868 


.1142 


.9825 


.1311 


38 


.9935 


.0805 


.9904 


.0977 


.9867 


.1147 


.9824 


.1317 


40 


.9934 


.0811 


.9903 


.0983 


.9865 


.1153 


.9822 


.1322 


42 


.9933 


.0817 


.9901 


.0988 


.9864 


.1159 


.9820 


.1328 


44 


.9932 


.0822 


.9900 


.0994 


.9863 


.1164 


.9819 


.1333 


46 


.9931 


.0828 


.9899 


.1000 


.9861 


.1170 


.9817 


.1339 


48 


.9930 


.0834 


.9898 


.1005 


.9860 


.1176 


.9816 


.1345 


50 


.9929 


.0840 


.9897 


.1011 


.9858 


.1181 


.9814 


.1350 


52 


.9928 


.0845 


.9896 


.1017 


.9857 


.1187 


.9813 


.1356 


54 


.9927 


.0851 


.9894 


.1022 


.9856 


.1193 


.9811 


.1361 


56 


.9926 


.0857 


.9893 


.1028 


.9854 


.1198 


.9810 


.1367 


58 


.9925 


.0863 


.9892 


.1034 


.9853 


.1204 


.9808 


.1373 


60 


.9924 


.0868 


.9891 


.1040 


.9851 


.1210 


.9806 


.1378 


0.75 


0.75 


0.06 


0.75 


0.07 


0.75 


0.08 


0.74 


0.10 


1.00 


1.00 


0.08 


0.99 


0.09 


0.99 


0.11 


0.99 


ai3 


1.25 


1.25 


0.10 


1.24 


0.11 


1.24 


0.14 


1.24 


0.16 



(c+/) COS V and (c+/) sin v. 
Natural functions. 
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tkBtE «.— OTADIA €0BFri(DI8NTS, TBItTiCAL B(W. 

C09H7 and H sin 2r. 





8* 


9* 


10' 


11' 


Hot. 


DM. 


Hot. 


Diil. 


Hot. 


Dlfl. 


Hor. 


Difl. 




dist. 


elev. 


dist. 


elev. 


dist. 


elev. 


dist. 


elev. 





.9806 


.1878 


.9755 


.1545 


.9608 


.1710 


.9636 


.1873 


2 


.9606 


.1884 


.9753 


.1551 


.9696 


.1716 


.9634 


.1878 


4 


.9803 


.1889 


.9752 


.1556 


.9694 


.1721 


.9632 


.1884 


6 


.9601 


.1396 


.9750 


.1562 


.9692 


.1726 


.9629 


.1889 


8 


.9600 


.1401 


.9748 


.1567 


.9690 


.1732 


.9627 


.1895 


10 


.9798 


.1406 


.9746 


.1573 


.9688 


.1737 


.9626 


.1900 


12 


.9797 


.1412 


.9744 


.1578 


.9686 


.1743 


.9623 


.1905 


14 


.9795 


.1417 


.9743 


.1584 


.9684 


.1748 


.9621 


.1911 


16 


.9793 


.1^ 


.9741 


.1580 


.9682 


.1764 


' .9618 


.1916 


18 


.9792 


.1^8 


.9739 


.1505 


.9680 


.1769 


.9616 


.1921 


20 


.9790 


.1484 


.9737 


.1600 


.9678 


.1165 


.9614 


.1927 


22 


.9788 


.1440 


.9735 


.1606 


.9676 


.1770 


.9612 


.1932 


24 


.9787 


.1445 


.9733 


.1611 


.9674 


.1776 


.9609 


.1938 


26 


.9785 


.1451 


.9731 


.1617 


.9672 


.1781 


.9607 


.1943 


. 28 


.9783 


.1456 


.9729 


.1622 


.9670 


.1786 


.9605 


.1948 


30 


.9782 


.1462 


.9728 


.1628 


.9668 


.1792 


.9603 


.1964 


32 


.9780 


.1467 


.9726 


.1633 


.9666 


.1797 


.0600 


.1969 


34 


.9778 


.1473 


.9724 


.1639 


.9664 


.1803 


.9698 


.1964 


36 


.9776 


.1479 


.9722 


.1644 


.9662 


.1808 


.9696 


.1970 


38 


.9775 


.1484 


.9720 


.1650 


.9660 


.1814 


.9693 


.1976 


40 


.9773 


.1400 


.9718 


.1665 


.9657 


.1819 


.9591 


.1980 


42 


.9771 


.M95 


.9716 


.1661 


.9655 


.1824 


.9589 


.1986 


44 


.9769 


.1501 


.9714 


.I660 


.9663 


.1830 


.9586 


.1991 


46 


.9768 


.1606 


.9712 


.1672 


.9651 


.1835 


.9584 


.1996 


48 


.9766 


.1512 


.9710 


.1677 


.9649 


.1841 


.9582 


.2002 


50 


.9764 


.1517 


.9708 


.1683 


.9647 


.1846 


.0579 


.2007 


52 


.9762 


.W23 


.9706 


.1688 


.9645 


.1851 


.9677 


.2012 


54 


.9761 


.1828 


.9704 


.1604 


.9642 


.1857 


.9675 


.2018 


56 


.9759 


.1834 


.9702 


.1609 


.9640 


.1862 


.9672 


.2023 


58 


.9757 


.1840 


.9700 


.1705 


.9638 


.1868 


.9670 


.2028 


60 


«9755 


.1845 


.9098 


.1710 


.9636 


.1873 


.9668 


.2034 


0.75 


0.74 


0.U 


0.74 


0.12 


0.74 


0.14 


0.73 


0.15 


1.00 


0.99 


0.15 


0.99 


0.16 


0.98 


0.18 


0.96 


0.20 


1.25 


1.23 


0.18 


1.23 


0.21 


1.23 


0.23 


1.22 


0.25 



(c+/) COS V and («+/) sin ». 
Nstttral tanctions. 
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TABLE 6.— STADIA COEFFICIENTS, VERTICAL mth 

Cos^p and H sin 2o. 





12» 


13° 


14" 


15** 


Hor. 


DIff. 


Hot. 


Diff. 


Hor. 


Diff. 


Hor. 


Diff. 




dist. 


elev. 


dist. 


elev. 


dist. 


elev. 


dist. 


elev. 


f 



.9568 


.2034 


.9494 


.2192 


.9415 


.2347 


.9330 


.2500 


2 


.9565 


.2039 


.9491 


.2197 


.9412 


.2352 


.9327 


.2505 


4 


.9563 


.2044 


.9489 


.2202 


.9409 


.2358 


.9324 


-2510 


6 


.9561 


.2050 


.9486 


.2208 


.9407 


.2363 


.9321 


.2515 


8 


.9558 


.2055 


.9484 


.2213 


.9404 


.2368 


,9318 


.2520 


10 


.9556 


.2060 


.9481 


.2218 


.9401 


.2373 


.9316 


.2525 


12 


.9553 


.2006 


.9479 


.2223 


.9398 


,2378 


.9313 


,2530 


14 


.9551 


.2071 


.9476 


.2228 


.9395 


.2383 


.9310 


.2535 


16 


.9549 


.2076 


.9473 


.2234 


.9393 


.2388 


.9307 


.2540 


18 


.9546 


.2081 


.9471 


.2239 


.9390 


.2393 


.9304 


.2545 


20 


.9544 


.2087 


.9468 


.2244 


.9387 


.2399 


.9301 


.2550 


22 


.9541 


.2092 


.9466 


.2249 


.9384 


.2404 


.9298 


.2555 


24 


.9539 


.2097 


.9463 


.2254 


.9381 


.2409 


.9295 


.2560 


26 


.9536 


.2103 


.9460 


.2260 


,9379 


.3414 


.9292 


.2565 


28 


.9534 


.2108 


.9458 


.2265 


.9376 


.2419 


.9289 


.2570. 


30 


.9532 


.2113 


.9455 


.2270 


.9373 


.2424 


.9286 


.2575 


32 


.9529 


.2118 


.9452 


.2275 


.9370 


.2429 


.9283 


.2580 


34 


.9527 


.2124 


.9450 


.2280 


.9367 


.2434 


.9280 


.2585 


36 


.9524 


.2129 


.9447 


.2285 


.9365 


.2439 


.9277 


.2500 


38 


.9522 


.2134 


.9444 


.12291 


.9362 


.2444 


.9274 


.2595 


40 


.9519 


.2139 


.9442 


.2296 


.9359 


.2449 


.9271 


.2600 


42 


.9517 


.2145 


.9439 


.2301 


.9356 


.2455 


.9268 


.2005 


44 


«9514 


.2150 


.9436 


.2306 


.9353 


.2460 


.9265 


.2610 


46 


.9512 


.2155 


.9434 


.2311 


.9350 


.2465 


.9262 


.2615 


48 


.9509 


.2160 


.9431 


.2316 


.9347 


.2470 


.9259 


.2620 


50 


.9507 


.2166 


.9428 


.2322 


.9345 


.2475 


.9256 


.2625 


52 


.9504 


.2171 


.9426 


.2327 


.9342 


.2480 


.9253 


.2630 


54 


.9502 


.2176 


.9423 


.2332 


.9339 


.2485 


.9249 


.2635 


56 


.9499 


.2181 


.9420 


.2337 


.9336 


.2490 


.9246 


.2640 


58 


.9497 


.2187 


.9417 


.2342 


.9333 


.2495 


.9243 


.2645 


60 


.9494 


.2192 


.9415 


.23A7 


.9330 


.2500 


.9240 


.2650 


c+f 


















0.75 


0.73 


0.16 


0.73 


0.17 


0.73 


0.19 


0.72 


0.20 


1.00 


0.98 


0.22 


0.97 


0.23 


0.97 


0.25 


0.96 


0.27 


1.25 


1.22 


0.27 


1.21 


0.29 


1.21 


0.31 


1.20 


0.34 



(c-H/) cos V and (c+/) sin t 
Natural fanctions. 
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TABIE •.'-STADIA COF.FFICIEXTS, VERTICAL ROD. 

CosH; and H sin 2v. 





16** 


17- 


18' 


19" 


Hor. 


Diff. 


Hor. 


Diflf. 


Hor. 


Diff. 


Hor. 


Diff. 




dist. 


elev. 


dist. 


elev. 


dist. 


elev. 


dist. 


elev. 





.9240 


.20.-JO 


.9145 


.2796 


.9045 


.2939 


.8940 


.3078 


2 


.9237 


.2655 


.9142 


.2801 


.9042 


.2944 


.8936 


.3083 


4 


.9234 


.26.39 


.9139 


.2806 


.9038 


.2948 


.8933 


.3087 


6 


.9231 


.2664 


.9135 


.'2810 


.9035 


.2953 


.8929 


.3092 


8 


.9228 


.2669 


.9132 


.2815 


.9031 


.2958 


.8926 


.3097 


10 


.9225 


.2674 


,9129 


.2820 


.9028 


.2962 


.8922 


.3101 


12 


.9222 


.2679 


.9126 


.2825 


.9024 


.2967 


.8918 


.3106 


14 


.9219 


.2684 


.9122 


.2830 


.9021 


.2972 


.8915 


.3110 


Ifi 


.9215 


.2689 


.9119 


.2834 


.9018 


.2976 


.8911 


.3115 


18 


.9212 


.2694 


.9116 


.2839 


.9014 


.2981 


.8908 


.3119 


20 


.9209 


.2699 


.9112 


.2844 


.9011 


.2986 


,8904 


.3124 


22 


920f) 


.2704 


.9109 


.2849 


.9007 


.2990 


.8900 


.3128 


24 


.9203 


.2709 


-9106 


2854 


.9004 


.2995 


.8896 


.3133 


26 


.9200 


.2713 


.9102 


.2858 


.9000 


.3000 


.8893 


.3138 


. 28 


.9197 


.2718 


.9099 


.2863 


.8997 


.3004 


.8889 


.3142 


30 


.9193 


.2723 


.9096 


.2868 


.8993 


.3009 


.8886 


.3147 


32 


.9190 


.2728 


.9092 


.2873 


.8990 


.3014 


,.8882 


.3151 


34 


.9187 


.2733 


.9089 


.2877 


.8986 


.3019 


.8878 


.81.56 


36 


.9184 


.2738 


.9086 


.2882 


.8983 


.3023 


. 8875 


.3160 


38 


.9181 


.2743 


.9082 


.2887 


.8979 


.3028 


.8871 


.3165 


40 


.9177 


»2748 


.9079 


.2892 


.8976 


.30;?2 


.8867 


.3169 


42 


.9174 


.2752 


.9076 


.2896 


.8972 


.3037 


.8864 


.3174 


44 


.9171 


.2767 


.9072 


.2901 


.8969 


.3041 


.8800 


.3178 


46 


.9168 


.2762 


.9069 


.2900 


.8965 


.3040 


,8856 


.3183 


48 


.9165 


.2767 


.9066 


.2911 


.8961 


.3051 


.8853 


.3187 


50 


.9161 


.2772 


.9062 


.2915 


.8958 


.305.5 


.8849 


.3192 


62 


.9158 


.2777 


.oa^g 


.2920 


. 89.54 


.3060 


.8845 


.3196 


54 


.9155 


. 2781 


.m>5 


.2925 


.8951 


.306.5 


.8841 


.3201 


56 


.9152 


.2786 


.9052 


.2930 


.8947 


.3069 


.8838 


.32a5 


58 


.9148 


.2791 


.9048 


.2934 


.8944 


.3074 


.8834 


.3209 


60 


.9145 


.2796 


.9045 


.2939 


.8940 


.3078 


.8830 


.3214 


c+/ 


















0.75 


0.72 


0.21 


0.72 


0.23 


71 


0.24 


0.71 


0.25 


1.00 


0.90 


0.28 


0. 95 


0.30 


0.95 


0.32 


0.94 


0.33 


1.25 


1.20 


0.36 


1.19 


0.38 


1.19 


0.40 


1.18 


0.42 



(c+/) COS V and (c+f) sin p. 
Natural functions. 
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TABLE «.-STADt[A COEFFICIENTS, VERTICAL ROD. 

Cos^u and }^ sin 2v. 





20- 


21» 


22« 


23*» 


Hor. 


Dili. 


Hor. 


Diff. 


Hor. 


DilT. 


Hor. 


Diff. 




dist. 


elev. 


dIst. 


elev. 


dIst. 


elev. 


dfst. 


elev. 


1 



.8830 


.3214 


.8716 


.3346 


.8697 


.3473 


.8473 


.3597 


2 


.8826 


.3218 


.8712 


.3350 


.8593 


.3477 


.8469 


.3001 


4 


.8823 


.3223 


.8708 


.3354 


.8589 


.3482 


.8465 


.3005 


6 


.8819 


.3227 


.8704 


.3359 


.8585 


.3486 


.8461 


.3009 


8 


.8816 


.3232 


.8700 


.3363 


.8580 


.3490 


.8457 


.3613 


10 


.8811 


.3236 


.8696 


.3367 


.8576 


.3494 


.8452 


.3617 


12 


.8808 


.3241 


.8692 


.3372 


.8572 


.3498 


.8448 


.3621 


14 


.8804 


.3245 


.8688 


.3376 


.8568 


.3502 


.8444 


.3625 


16 


.8800 


.3249 


.8684 


.3380 


.8564 


.3507 


.8440 


.3t)29 


18 


.8796 


.3254 


.8680 


.3384 


.8560 


.3511 


.8435 


.3033 


20 


.8793 


.3268 


.8677 


.3389 


.8556 


.3515 


.8431 


.3037 


22 


.8789 


.3263 


.8673 


.3393 


.8552 


.3519 


.8427 


.3641 


24 


.8786 


.3267 


.8669 


.3397 


.8548 


.3523 


.8423 


.3645 


26 


.8781 


.3272 


.8666 


.3401 


.8544 


.3527 


.8418 


.3049 


28 


.8777 


.3276 


.8661 


.3406 


.8540 


.3531 


.8414 


.3053 


30 


.8774 


.3280 


.8657 


.3410 


.8536 


.3536 


.8410 


.3657 


32 


.8770 


.3285 


.8653 


.3414 


.8531 


.3540 


.8406 


.3061 


34 


.8766 


.3289 


.8649 


.3418 


.8527 


.3544 


.8401 


.3()C5 


36 


.8762 


.3293 


.8645 


.3423 


.8523 


.3548 


.8397 


.3669 


38 


.8758 


.3298 


.8641 


.3427 


.8519 


.3552 


.8393 


.3673 


40 


.8754 


.3302 


.8637 


.3431 


.8515 


.3556 


.8389 


.3677 


42 


.8751 


.3307 


.8633 


.3435 


.8511 


.3560 


.8384 


.3680 


44 


.'8747 


.3311 


.8629 


.3440 


.8507 


.3564 


.8380 


.3684 


46 


.8743 


.3315 


.8625 


.3444 


.8502 


.3568 


.8376 


.3688 


48 


.8739 


.3320 


.8621 


.3448 


.8498 


.3572 


.8372 


.3692 


50 


.8735 


.3324 


.8617 


.3452 


.8494 


.3576 


.8367 


.3696 


52 


.8731 


.3328 


.8613 


.3457 


.8490 


.3580 


.8363 


.3700 


54 


.8727 


.3333 


.8609 


.3461 


.848« 


.3585 


.8359 


.3704 


56 


.8724 


.3337 


.8605 


.3465 


.8482 


.3589 


.8354 


.3708 


58 


.8720 


.3341 


.8601 


.3469 


.8477 


.3593 


.8350 


.3712 


60 


.8716 


.3346 


.8597 


. 3473 


.8473 


.3597 


.8346 


.3710 


c+/ 


















0.75 


0.70 


0.20 


0.70 


0.27 


0.()9 


0.29 


0.69 


0.30 


1.00 


0.94 


0.35 


0.93 


0.37 


0.92 


0.38 


0.92 


0.40 


1.25 


1.17 


0.44 


1.16 


0.46 


1.15 


0.48 


1.15 


0.50 



(c+/) COS V and (c+/) sin v. 
Natural functions. 
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TABLE 6.— STADIA COEFFICIENTS, tEl^'itAL ROD. 

CosH> and J^ sin 2v. 





24- 


25- 


26* 


27* 


Hor. 


Diff. 


Hor. 


DIff. 


Hor. 


Diff. 


Hor. 


Diff. 




dist. 


elev. 


dist. 


elev. 


dist. 


elev. 


dist. 


elev. 





.8346 


.3716 


.8214 


.3830 


.8078 


.3940 


.7939 


.4045 


2 


.8341 


.3720 


.8209 


.3834 


.8074 


.3944 


.7934 


.4049 


4 


.8337 


.3723 


.8205 


.3838 


.8069 


.3947 


.7930 


.4052 


6 


.8333 


.3727 


.8201 


.3841 


.8065 


.3951 


.7925 


.4055 


8 


.8328 


.3731 


.8196 


.3845 


.8060 


.3954 


.7920 


.4059 


10 


.8324 


.3735 


.8192 


.3849 


.8055 


.3958 


.7915 


.4062 


12 


.8320 


.3739 


.8187 


.3853 


.8051 


.3%1 


.7911 


.4066 


14 


.8315 


.3743 


.8183 


.3856 


.8046 


.3965 


.7906 


.4069 


16 


.8311 


.3747 


.8178 


.3860 


.8041 


.3969 


.7901 


.4072 


18 


.8307 


.3751 


.8174 


.3864 


.8037 


.3972 


.7896 


.4076 


20 


.8302 


.5754 


.8169 


.3867 


.8032 


.3976 


.7892 


.4079 


22 


.8298 


.3758 


.8105 


.3871 


.8028 


.3979 


.7887 


.4082 


24 


.8293 


.3762 


.81(iO 


.3875 


.8023 


.3983 


.7882 


.4086 


26 


.8289 


.3766 


.8156 


.3878 


.8018 


.3986 


.7877 


.4089 


28 


.8285 


.3770 


.8151 


.3882 


.8014 


.3990 


.7873 


.4092 


30 


.8280 


.3774 


.8147 


.3886 


.8009 


.3993 


.7868 


.4096 


32 


.8276 


.3777 


.8142 


.3889 


.8004 


.3997 


.7863 


.4099 


34 


.8272 


.3781 


.8138 


.3893 


.8000 


.4000 


.7858 


.4102 


36 


.8267 


.3785 


.8133 


.3897 


.7995 


.4004 


.7854 


. 41(H\ 


38 


.8263 


.3789 


.8128 


.3900 


.7990 


.4007 


.7849 


.4109 


40 


.8258 


.3793 


.8124 


.3904 


.7986 


.4011 


.7844 


.4112 


42 


.8254 


.3796 


.8119 


.3908 


.7981 


.4014 


.7839 


.4116 


44 


.sm 


.3800 


.8115 


.3911 


.7976 


.4018 


.7834 


.4119 


4C 


.8245 


.3804 


.8110 


.3915 


.7972 


.4021 


.7830 


.4122 


48 


.8241 


.-3808 


.8106 


.3918 


.7967 


.4024 


.7825 


.4126 


60 


.8236 


.3811 


.8101 


.3922 


.7962 


.4028 


.7820 


.4129 


52 


.8232 


.3815 


.8097 


.3926 


.7958 


.4031 


.7815 


.4132 


54 


.8227 


.3819 


.8092 


.3929 


.7953 


.4035 


.7810 


.4135 


56 


.8223 


.3823 


.8087 


.3933 


.7948 


.4038 


.7806 


.4139 


58 


.8218 


.3826 


• .8083 


.3930 


.7944 


.4042 


.7801 


.4142 


60 


.8214 


.3830 


.8078 


.3940 


.7989 


.4045 


.7790 


.4145 


c+f 


















0.75 


0.68 


0.31 


0.68 


0.32 


0.67 


0.33 


0.66 


0.35 


1.00 


0.91 


0.41 


0.90 


0.43 


0.89 


0.45 


0.89 


0.46 


1.25 


1.14 


52 


1.13 


0.54 


1.12 


0.50 


l.ll 


0.58 



(c+/) COS V and (c+/) sin v. 
Natural functions. 
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TABLE 7.-NATURAL SINES AND COSINES. 



o*- 



,00058 

-OOUH 
.00115 

,0OJ(t2 

12^ .mm 

li ,0OMJ7 



Oat' , 
L^iit?. \', 
One. ' 
Owe. 1' 
L>De. 
Oae. = 
One. ' 
One, ; 
One. 
One. 
One, 
.0fl96?t' 



IS 

la 

17 
20 



22 ,OOHW 



28 .00750 



29 .OOS44 



30 

■M 
S2 
33 
U 
a5 
3if 
H7 

as 

JO 

41 

42 

4:j 

41 
45 

4<l 

J7 

48 

, 49 

^ 51 
ri2 

.i4 

S7 

fj9 
tiO 






.mm 

,00524 
.00553 

.00611 .99^9^1 



.9901*91 

lUQQU 



. D0G98 
.0072 



.007!5L5 
,OOS14 



.OOS73 
.00*12 
.00931 
. 00900 
.009IS9 
.OTOIM 
.01047 
.0107') 
. 01105 
.01134 
.01194 

.01103' 

.mm 

. 01251 : 
, Ol^Wj 
. 0131)9 
. 0133&; 
.0l3fj7| 
. 01390 
.01425 
.01454 

. 014S3 
. 01513 
J)1512! 

.01571 

. mm\ 
,nii-..-,.v 

.On-.-si' 
. 017151 



.9i499S 

. i]l*997 
.9i*997 
.99^7 
.9S997, 

.mm\\ 
.99995I' 

.99^tt»4, 
.9Er994j 

.9999H 

.90093 I 
.!>09[I3 

.9^992 

.9W91 
.9OT[H 
.90901 

.99900 

.999M9 
. 999S14 ' 

. ^wau 

. 9tEiS,s 
.91BS7' 
. yLT9.*i7 I 
, iJ'.ii.M^ 

. 9^HS.1 . 



,01745 

.01774 
.01M3 
, 0i*3^ 
. Ol8ii2' 
.01^1 
.Oll/iD 

.onm 

.0197K 
.02007 
.O203f5 

. oaoita 

.02094 
.021^ 
. 02152 
.021^1' 
.03211 
. 03240' 
. 02309 
, 0229^ 
. 02327 
. 023^1. 
.02385 
. 02414 
. 024 4. H 
, 0^472 

. ami 

. 02530 

,02500, 
.02S«9 
. 0261B; 

,02ft47 
.02tmi 
.02705, 
,02V34 
. 027<lii 
.02792 
,02^21 
.02ft50 
,03t*79' 
.0390M 

.0293S' 
-02lJt>7 
.029911 
,03ir25 

-03112; 

.03i4J, 
. 03170 
-03109! 

. 0:<257 
, iV.U^i 
. 03310 
, a3315 
.03;f74 

. 03 i:j2 

.03101' 



Bine, |Co3ln. Bim. iCosin. I glTm. ICosla. Sine. ICosln. J Slue. JC«lii. 



'^ 



999S4 

mm 

I 

9E)'J33 

999*12; 
99^2 
9jJWl,l 
99^^ 
9U9S0 
^►0979 
99979 
9997S 
991*77 
99977 
99970 
WrtJ76 
9997.1 
99974 
9LI974 
99973 
99972 
99972 
9^1971 1 
99970 I 
0[W>9,. 
999l)9|i 
999<i«' 

9gwi7| 

999<i0i 
99S1W 

99RiV5 
99%4|l 

wmm 

99963 
9^1902 

9mrM 
99957! 

9995til 
99955 
91K154, 

999?^ri 
99952 

9l«(52 

99350 

9994^ 

9994R 

99947 
9t»940 

1W^J45 
99944' 
999 4:j, 
mH-2\ 
9994 1 
WMm\ 

mm' 



.(m9o 

.03519 
.03548 
. 0.1577 
.O^ttOTi 



.03f5ij4 

mm 

. ^37^"* 
. 037.'i2 
. rj37511 

.03SIDI 
. 03[J20 

. mm 

. 041113 

. mmi 

.04071 
. 041 DO 
.04129 
.043fl9| 



.9993S 
.1>9937, 
. ^9930; 
.99935; 
. 99934 
.99933 
.99932 
.99931I 

.999;jtr) 

. 99929 

.99927 
. 99920 

. W>925 
.0!*924 

. 5J9923 

.99921 



li- 



I CoaiiiH ' SIqe^. I'osln Slur-. 1 



.oims^l 

. 04^^17 
.04240 
. 04275i 
. 04:^04, 
. 04^mi 
. 043(i2' 
.04:t9l' 
. 044201 
,04449; 
. 0447H! 
. 04507' 

. 045;yi; 

. 01 50^1 
. 04594| 
, 04<\3:^ 

. oitwa 

. 04»jii2. 
.04711. 
. 04740, 
JI47<Tt>l 
. 0479S 
. (MS27 
, 04H,iti 
. 04S>k'i 

. imu 

.04943 

. 04972 
.05001 
. 05030 
.05^59 

. 05f3SJi 
. flti j 1 7 
. 051 41 i 
.ti'"M75 
. 052fi5 
-< 15-2.34 



. mt9ift 

.09917 
.99910 
- 99915 ; 
. 99913 . 
.99912 
,9U9ll'l 
. 99910 i 

,9990711 
. 999lli| 
.99905 

.99904 I 
.999U(2 
.99901 

. mnw 

. 99^9^1' 
. flO!i97, 
.9*^9)5'' 
. 09H94!; 
. B0S93|' 
. 998&d' 

. 99fi9iJ' 
. 1WSS9 I 
. *ISHS 

. rasKii. 

. ^>9Sfi5l 
. m-^Ki 
. 99H^2 
.9^S1 
. 90K79 
.H!^7S 

. fJ9H70l 
,99^75; 
,9itSrJ 

.9^*f72 

► t«*Wi9' 

. fifjwi7 

. 9^1?^ i4 



,0Sa3*! 
.05:^ 
.05292 
.0532i 
,05350 
.a5,179 
,05408 
.OM37' 
. aG4'>iV 
.05495 
. 05524 

.06553, 

. 055^21 
.05611' 

.awt]9 

.05H9S 
.a5727 
. 0575r, 

,05785 
.0&«14 
.a'>S44 
.05ii(73 
,059i?2 
.05931 
.059^0 
. 059H9 
.0001^ 
,0fM)47 
.Ofln7i> 
.00105, 

.001,34; 

.oornv 

,061921 

Amii; 
.00250. 
. ni>27w; 
.oo;*>i, 

.06337 

.001:^5 1 

.0iSl24 
.*J<i453 
. 004 Si2 
.0(3511 

, n(V>40 
. t]0a09 



.(mm 
.mm 
,wn4 

.m743 
,0t>773 
, 0(J*i02 

. <Mm7 

. Oit970 



. 99*i*ji;l 

.09S60J> 
. yUfi5o ' 
,W«57 
. 997;55; 
,99854; I 
,9*^2, 
.998.51 
,90S49 
,99S47 

. Oft^ti 
.99ii44 

,99S42 
,89641 
,»«^9 

.39S3E> 
-99S34 
.99ft^1 

,99631 

. 9982^'' 
.9^27.' 

.a^2t>: 
. 9e«24i; 

. 09S22.' 

..99.'-.]^J 
,99817 
.99^15 
,99*513 

-Oftsia' 
. Wi^uy 

.99«04! 

, 9yso3, 

.99S01I 
.997901 
,99797. 
.99795, 

. 99793! 
.997tf2 
.99790 
, 997H^ 
. 9U7Mti 
. 997H4; 
,997S2 
.997S0 
.99775^1 
. 09776! 

.99774J' 
.99772' 
. 99770 ' 
, !K»7fiK; 
. 9!f7(rfi 
. W17M 
. «.l97fi2, 
, *17(m. 
.997AM; 
.997.50 



.00970 

.(y?oo5 

.07034 

. oro<j3 

.07092 
.07121 
. 07150 
. 07179 
.07;^ 
. 07237 1 
,07206 

.07296 
, 07324 
. 07353 
,07^2 
.07411 
, 0744ft 
<>74(i9 
. 0749(il 
.07527 
.0755*5 

-0T5S5 
.07014 
,07643 

. 07072 
.07701 
.^^77;■40 
. I i77jV.) 
^077?iS 
.07817 
, 07.H4ri 

-07H75 
.071*04 
,07933 
-079O2 
.07991 
, 01^020 

-oao40 

.0807S 
,05107; 
.08130 

. osuvj! 

, Of^l94S 

.iJS'>:>3 
. 0^^212 
, 0S281 

-Os:iio 

. 08X^9 

, 0S3(Vti 

. 08 J2tJ| 

, 0^455! 
.nrt4S4' 
.0x.-i[3 
, <Ki4l! 
.0S;57l' 

, mym\ 

. 0^ti'J9( 

, mm^i 
. i'i^W7\ 
.0W710I 



. 997S(J 00 
. 99754 59 
,99752 58 
. 99750157 

. 99740^55 
.9»T44M 
, P9742;S3 
.9^40153 
. 99738 SI 
. 99f73ti 50 

. 99734I49 
.9973148 
.99729; 47 
,997271*0 
. 99725^45 
.997^,44 
.99^1143 
. 99719 42 
.99710 41 
,9971 4 '40 

. 99712I3& 
. 997lOl3S 
. 99708,37 
. 99705 136 
. 997031^*5 
. 1W701 34 

. mmM 

. 930^33 

, tHW94 ai 

.99<592[30 
.90689(28 



.99flS7 
.99FW5 
.09083 



,9988013* 



.99e7S 

.99973 
.99B71 



.99000 

.99604 

.ItBfjOl .. 

. 99fiS9 Ifl 

.99ii57]5 

.99654^14 

.99052313 

.99649(12 

.99fH7;il 

. 99^44 10 

.9(*642 9 
,99fS39 « 
.99037 
.^J'9635 

.99rt32 
.99630 
. 99tl27 
.99625 

,99f522 
. 99^119 



Cindn^f arne, l^rasin, ' Sfm*- CoslnJ Sine, 



B7^ 



96- II 



95" 



106^ 



TABLE 7.— NATURAL SINES AND COSINES. 



t 


fi* 


%' 


7" 


Si" 


ft 

ftine. 


* 


n 


Sine, [Oosifi. 


7l04S3 7s»45a 


Sine. 


Cffliin. 
T99^ 


Sine, Cosin. 


Cosing 


.03710 ,96^19 


.l2iS7 


VlS64;ii .98769 


I 


.0874fi .90617 


.10483 ,99449 


.12216 .WJot 


.1394ft .99023 


.156721.98764,59 


2 


.08774, .By5l4 


.10511 ,00440 


.1*215 .WS48 


.13975 


.&9tiisj 


, 15710' . mm\\^ 


3 


.DSS03i .69012 


.imm, .99443 


.12274 .99244 


.14004 


.B9015 


.157:!»1, .98755^7 


4 .oft&ii ^eeeoQ 


.lf)5*39 .9944(1 


,12302 .99240 


.1403;l 


.99911 


5 Ay&mi .99rt07 


.10597 .^4i^7 


.12331 .99237 


.14061 


,99006 


,157^7 .9^74ti55 


(5, .(1S8S^ ,99<104 


,lOi»2(V .99434 


.123*;o .99233 


.J40&IJ 


.99Cin2 


.tSKtJi . 1^741, S4 


7 


.0801^ .99tWG 


.1065^ .99131 


.123«9 .99230 


.14119 


.98996, ,l,^.v ,9H7;i7.Vlf 


« 


.08^71 .W95eO 


.10ri84 .9ft42S 


.124LS .992^0 


.1414H 


.&SW4j .15S73 .98732;52J 


9 


.Oe^Wi .995W 


.1071.^ .9iM24 


.12447 .99222 


,14177 


,9SawO ls»02 ,9^72851 


10 


.OyOOSi ■»95&4 


.1Q742 ,mm 


.12476 .99210 


. H2G5 


^mm\ Ami -98723*0 


11 


.090,^ 


. 99^-191 


.10771 .mis 


.I25fi4 .99215 


.14231 


.%B«2i A^m .9g71849 


12 


.419063 


.995Sg 


,lfl80[S .994L^ 


.125.^'i -10211 


.I42i>;t 


.9fi978,; Am^ ,R*7U|48 


la 


.mm 


.99flaH, 


.K5«20< .994li 


.125*^2 .9921^ 


.14292 


,mn^ 


.ieni7 .987*1947 


14 


.09121 


.995S3 


.10858. 


-994f)0 


,12.^1 .99204 


.H32i> 


.wm^^ 


, xmA^ . 9sr7F>4 4i> ; 


lA 


,mim .TO580J 


,10(^7 


.9941]»i 


.12*V20 ,99Ji«l 


.14340 


.fl80fi5 


. 16074 , rJS7Wil4f> 


]<^ 


JKtl79 .995781 


. 1091fi 


.9W4ilC? 


.12R4tt .9fil37 


.143?^ 


.mifA\ .1610.3 .93*9.il44 1 


17 .092081 .mbih 


.1091,7 


.99.Wi 


.15^78 .991(13, 


.144(17 


-Mt,^7 


,161,T2 .98fW»;4.1 ; 


IS, -Offin?! .OgtS72 


.l(X>7a 


.ftWtWt 


.127(16- ,991h0 


.144^^^ 


.tJ89t'^l 


Am^ .0Sfi<WV4*.^ 1 


is' .O02i.ni .tMf^TO 


.liore 


.99.1^ 


.la^S,"! .99m5; 


,144(14 


.1^48 


A^^^m .ft^wi 


4( 


20| .092^*5 .^rni 


.uo;ij 


,99.190 


,127^4 ^mm 


. 144H3 


.H8944, 


.16218 -0*f:i76 4O 1 


21 .0(132^, .W»5fi4 

22 .QSCiSSl .99.W2 


.llfMV> 


,093KfS 


,mfl;j .9917^1 


,14522 


fl«94f» 


.1624**. ,98671 


39 


.lionni .mm 


.12*«'J .99175, 


.14S,=>( 


.^ifl9,36 


.16275, .9S6f^7 


38 


23 .Oiasji .9flrj.=MJi 


.IMlSi ,99CWJ 


.12^nl. .95171, 


. U.'l^iO 


. aS:931 


.1(1304, .98062 


37 


24 .(mil! .^^SS-^.i 


.11U7' .99r^7T 


.12)*80 


.99t67i 


, Heo 


. 989-27 


.16;):i1 ,986.^,7 


36 


2=1 .03440 .9^I^A 


Aui^v .9Eirf;4 


.i'2nhs 


.9^16,3 


,14fi37 


jm^ 


.KiV.l -i»8i^,,^|a5 


2fi ,094(>B^ ,t»35.'>i: 


, U2II-V .9^3?'> 


. 1>037 


.Oftmi 


A\m^ 


.»5919 


.16^>.. .9i<t\4?i;34 


27 .mxm MMi< 


.112;^J| .993^17 


, l'>9«4l 


.9fl1rVl 


AimFi 


,9*014 


.1641 9' .9Sf,4:K^^t 
.16447' .936:^8 32 


2s, ,w?i2r .9fl.yij 

20 ,^rm, ^mfA2 


.1121X1 


.99:^ 


.l29tJ,T 


.991iV2 


14723 


.fj^to 


112^^1 


.99:^J10 


. l,3fl2J 


.9914S 


.147^^ 


. vf^m\ 


.16476 .9S!\T131 1 


30 ,0&5fl5| .e954(i 


ii3:-^> 


,99157 


. 13nn3 


.9tl44 


.147N1 


,989il2 .165115 9*629.10 


31 ,00flU .WtoX 


J1340| ,9Ui4 


, 13W1 


.9*,ri4i' 


.usin 


.vmi7^ Av^m .»Rf.S4 


29 


321 .WfMS 


.9QSH 


.1L37S' .99;^,n 


.13110 


.99137 


. 1483^ 


.0SS93 .li^l;;. .98619 


28 


33' .09*^71 


.ft95;il. 


.114071 .99:347; 


. 13131* 


. 3S133 


.I4*<1^7 


OkRhO .\fi591 ,9%14 


27 


34] -OBTflO 


.99.^ 


.114:^ ,fl»^i4 


, 1316^ 


.mvh^^ 


.14ftV, 


.0SS84 .HVi20' .9S*i09 


26 


^l! .rffl73« 


.99B3PK 


.U4fi,'^ii .^3:141 


.131 fi7 


.W125 


. 1402,1 


.08880 


,16648 


,98(m2.5 


3f?: .097ri« 


.&9ie.i 


.11404 .9s:w7 


, 132'Jfi 


^mvn 


. 14054 


.9S87t1 


.10fJ77 


.98600,24 


37 ,097^7 


.9^5a> 


A\Ti2?i -003.11 


, 13i54 


.9011H 


.140fi2> 


.9SB71 


, 1670+; 


.98.=^S^23 


m Ofligli^ 


.9"^ir 


.ii,^i2 ^mm 


. 13283 


.99114 


.15011 


.98867 


.167.14 .9S500;22 


39 .0Pft4it 


,&<^'j14 


.115ft> .!W.?J7' 


.11112 .09110 


. I,'i04n 


,98S;3 


.10763; .985^121 


40 .09874 


.flwaii, 


Amy» ,30.324 


.1134], .ff9!iV. 


. V.W^J 


.9S.S.TH ,1679'2^ ,9S,^yfl2fl 


' 41 09»0S 


.m;m 


.lia^^' ,!?9,12f>. 


.urr 


.99102 


.15097 


-9sa-4' ,16S2o! .98.17.>Hl 


42 .09t32 
4t .0094^1 


.99.10(1 


.lltyi; .^ji3l7 


.i:ia90 


.99nBS 


, 15126 


.9SS49 


. VC849 , msii) IJ3 \ 


,!W50.1 


.\\iV*\ .1^314' 


, 13427 


.9W4 


.131.1.^ 


.9SS45 


.1687^ .9a^i.^n7 


44' (umi^ 


.^^rdHi 


1I7:V. ,99.110 


.1^4.^0 


.99ffi*l 


. 15184 


.98S41 


, I690tv . mm\ If5 


4iJ .lOOlfl 


. mvi': 


.,11:.- -J .093m 


. v.\\m 


.9g«i7 


.15212 


.98S36 


.ie93.'5 .9W.Vhl.\ 


At .10077! -IW-J'/I 


.ll7^;v .99303, 


.13S14 


.99tK{ 


. 1,t241 


.9S.S32 


.IKH',4 .98^1.5114 


.11 SI- .mzm 


.13543 


,99079 


-1S270 


.9SS27| 


.111092 .as.wi^T 


4H 


.lOlOtii 9ti4SH 


.^.S4l^■ .09297 


.13572 


.9907S 


. ITiSPO 


,m^ii 


.17021 .98.-14112 


41» 


.loms .^M^:* 


.ll^^ri'^ ,992<.*:{ 


. wm 


.99071. 


,li127 


.0SJ^18| 


,170.¥1 .ft<iWU 


SO 


.10]«4, ,ft94Si? 


A\mn- .wm^ 


.I3f^ 


,^90t^' 


.1.5.35ti .0.^14 


.1707H .\^7^\ 10 


51 


.imtfi 


.09479 


.11927 .992Sfi 


.m^ 


.990!ll 


.i.s3g.v .ftsfiw .i7in:' .m^\y 9 


; 52 


.10221 


.9947'i 


.iir*.=yv ji^j^yi 


. V^f^l 


. 990S 


.15414 


.9SSn.i! .17136 .OiTiJl 8 


m 


.10350 


.9^473 


,llL)^^j .WL711 


. 1371^1 


.990,i,i 


. 15442 


.0S8(.H>' .ITh^pl .0851^-. 7 


54 


.10279 


.004711 


.12m 4 .L*';r.7r; 


.13741 


.mm 


. 1M7] 


.9.^7?;Ht, .17103; .9S.''»11 


SSI .lOSfJft 


.99107 


.12fW3 Ami'i 


.13773 


.99047 


. l5.Ti)fl 


.9fi791 ,17222 .98501, B 


3f^ .103S7 


.994ti4 


.12071 .^2UM 


.13802 .9994:^ 


.15529 


.9K7S7. .172S<» .9g.^n 4 


st; . m"w^i 


.mm 


.[2ion .mim 


.13831 .Oltaio 


.\mi 


,987821' .172791 -^'M^' ^^ 


1 5Ki ,l<m5i .99458 


.12129 MMJ20^ 


A^SSm .99035 


. 15,^; 


,mi% ATm^ .9li4yl 2 


m 


.10424, .etH5.'i 


.121.^H, .9925S 


Am^% .mu\ 


Az^\n 


,9S77.3i .173361 .9a4Sn 1 


flO 


.104S.1 


j .994K 


h121S7; ,09'i.W 


Amu .99027 


. i5i'.4:^ 


,087^^1 ,173u-i .BS4^J 13 


1' J 


CcbIo. 


1 rn?jn. j Fine. 


1 Cusm- 1 SlaiV ! r,is3n. | SSLf, -, | 


. 3*' 


S3^ 


s^- 


l_^ 


"^ i 


£H 


r 
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TAELE 7.-NATURAL SINES AND COSINES. 



, 13 



.OCMJOOi One- 

AKJ039| OtiLv 

,0(Jfl,W One. 

,00087 Ode. 

4 ,00116 OQtf. 

- .00H& One. 

.noi75' Orit;. 

.00i04| Unt. 

.tHl2:^;4j One. 



'.Ooiyil One. 

IS ,00378! .l^ilfiM 

IB .0043(^1 .99(9yy 

lai .mm' .m^^ 

171 .OQi'.lV .i^>:fi>^^ 

ISJ JSiiVjE .'j.f:n':J 

l&' .fiM.v..'; .>i.vt'i-, 

■JO J>J"?^-l ,LJvi^>^?s 

22 
23 
24 




,CiiJiliL airtr. fushi,' Shif. . Casio J Side. >rikiih]Hi S+nt'. CoslnJ Sine* 



a(*' 



J*8'= 



87' 



iO€r 



sa-* 



TABLE 7.-NATUSAL SINES AND COSINES. 





S' 


fi" 


7* 


y. 


9* 


^^ 


D 


Sloe, ] 


Codin. 


Blae, Cofliu, 


gloe, Lflsiii, 


filn«. 


CoalTi, j 
.9U027 


T) 56431 T»87fi9 


60 


.0§7161 


T10453 .9945;! 


.121^7 .9m& 


.iail7 


1 


.0S745J .»9fel7 
.08774 .^m 


,10482 .99449 


A22ie- ,a»251 


,139401 .09023 


.I5ft72 .9^764 


m 


2 


.lOMi .»e44i> 


.12245 .99248 


.ia»7^ 


.eaoiH 


.1571H 


.9g760|S« 1 


3 


.08803 


.99C12 


.icmo .99443 


.12274 .m44 


.14004 


.99W15 


.157.30 


.<»fi765 


57 


4 


,08831 


.9W09 


.l(4S(i9 .S9440 


,123(H .0924tl 


,1403^^ 


.990U 


.I576?ii 


.98751 


SftI 


fi 


.«8Sri<I 


.99607 


.10507 .99437 


.i23ai .992:47 


.140(;i 


.mm 


Ami 


.9«74tm5 


S 


.rmm .90(104 


,mm .9^434 


.12^M) ,99233 


.i4a»o 


.9900-2 


■15«16 


.9!^41i&4 1 


7 


-Oeois! .flstioa 


,l0eS5 W431 


.123S9 .99230 


.14119 


96998 


■ 13^5 


.987.37 5^i ' 


» 


.{J8947, .9»59tt 


.lOfiM .9§4aS 


.13418 .Wi22i\ 


. 1414^ 


.9^94 


.1S873 


.M«T:^!S2 


» 


.13897(11 .99S06 


.10733 .99424 


.13447 .9M'>22 


.14177 


.9S9i>0, 


.l.Wf2 .98728:51 


10 


.09005 .90594 

.mm .9^1 

.090H3 .94*,^ 


.10742| .99421 


.12476 .99219 


.14205 


.98980 


.^,■5931 -9,8723;50 


11 


.10771, .Q941S 


.12rrf>4 .99215 


.1423^ 


1 ,fts*982 


Amm 


.9?718'4!^ 


n 


Atmn] ,994U: 


A2:iXi .99-211 


. I42*il 


.mna 


-l,W8w 


.9y7l4i48 


13 


.09092 ,9Si>Sfl 


.10829 


.99412 


.125fi2 .9921>K 


. 143^(3 


.m^iA 


. 16017 


.I*>i7(i9;47 


t4 


.09121 .flgSS3 


,inSo« 


,99409 


.12591 .99204 


. U33I 


.9«P69 


,im4ii 


.9s7(iM<' . 


u 


.09i50f .Sftsao 


.108*7 


.9W(Ml 


.ia(>20 .WHOCJ 


. 14349 


.9ji^k.1 


-im74 


.98:(>l-^^ ■ 


Ifl 


,09175*1 .^«57N 


.10916 


.m^ea 


.I2ri49 .95*197 


Ami- 


.989f.l 


.i6ia3 


,9869,541 ; 


17 


.lt92<lSl ,wr37.^ 


.10945 


.99.'W9 


,l2t^7i^ .9919.1 


.14407 


-ftS{957 


. muz 


.9StW,4:r ; 


IH 


.0»^7l ,99A72! 


.10973 


.ft93t»i 


.1270Cr ,991ft9 


.1443!; 


. 9S9.^'i 


- 16160 


.98i>Hfi!4^ 1 


la 


.(m^i\ .^aw: 


.Hni>3 


,99Rft,3 


127:^% .mm^ 


.144(M 


,9S94-S 


.ims9 


.98ftm 


41 


30 


.OftKigi .(iu&i7i 


-llOin 


.9939IJ 


,12764 .991S'2 


. 1441),3 


-98944 


,1621^ 


.9867t3 


46 


21 


.flft324! *flWt»4 


. IKDflO 


,093Jyi 


127?*:l .99178 


.14522 


,98940 


.16246 


.9867^ 


39 


n 


.09(3Ml .9ft.'5fl2 


AUm 


.99aK;j 


.12822 .9917,'* 


,14551 


-imM 


, 1627r, 




38 


23I .Oa3«2^ ,«te^| 


,1111s 


.993Sn 


12S,'j1 .9:?17I 


. 14.W 


.98931 


.iri3fM 




37 


2i ^OMJl! .0«5.W 


.11U7 


.99377 


A2im' .mw7, 


.14(5(Wi 


,9S957 


. VllXi 


!98fi57 


m 


25 .W440 .^D.'iS.li 


.11176 


.99:^74 


.129^81 .99irCJ: 


,146.37 


-9*?92;i 


, 16,361 


. 9-8652 3K 


2R .mUfiO .0^5511 


. 112tX^ 


.9^170 


,l^^i7i ,9flim 


Aim 


.98019 


.mtHfli .9St\48;34 


27 .mi49S 


.9fl,^«l 


.11234 


.99;i67 


Ij^jiu;; .991,'^iV 


A4m^ 


,9^fil4 


.16419 .98(U3i3JT 


2H .ffiiri27 


.995^51 


. Il2i*l 


. m:m 


Amr,> .99152 


.14723 


.9891(1 


.I6447I .986.3S:.S2 


2<l .09n;^> 


.9^5421 


. 11201 


. mm> 


. I,3n24 


,99148 


.147,52 


.989i->li 


,16476! .98itti;31 


anj .of^sss 


,9frN0i 


,11320 


.993,^7 


.1305^1 


.^44 


.147S] 


.simn 


-lf*5r)5 ,9862^13^4 


SI .0^M4 


.99fi37; 


-11349 


.^mri 


. l3r>Sl 


,fs*n4i 


.1481 (J 


-988i:>7 


-16533 


. 98624 2fl 


32 >t»fi42 


.99534 


.113TS 


.^mBi 


.13116 


.991:57 


. UKJs 


.9SMf>3 


. l(15*y 


.98rtm2s f 


a%' ^09i>71 


.mm] 


,11407 


. 99347 


. 1313'^ 


,95133: 


, 1 18Ji7 


. *n^v^ 


-165§1 


.986U2: 1 


34 ^09700 


.mfm\ 


.114;^ .flP3}4 


,i:ii(w 


. 91J131 


. UKlHi 


. iH^^l 


. IC>*V2^} 


.9^109 '2+^ ' 




.0973U 


,99fj2rv 


.n4(Vii -D9.141 


. 1.31<(7 


, 9!*12:r 


.uy.v. 


. LI'kHSO 


, ir4>4M 


.986JJ-V25 




;0B75i* 


.tms33 


.11494, .99337 


. 1322+^ 


.0912^2' 


. 14954 


,9SS7fi 


.im77 


.98ffl024 ' 




\oers7 


.995211 


.115(2.3' ,993.34 


. 13254 


.991181 


.149S2 


-98871 


,167tNJ 


.98^Wj23 , 


3S 


,0981f 


,&9m7 


.11,^52; .9rt.331 


.1328.3 


,091141 


. l.<iOI 1 


Mmi- 


.16734 


.98,^22 ! 


3q .r>9S45 


.WS14 


.U,-,^ ,(W32: 


. 13312 


-99110' 


.Lvvm 


.988f.l 


. 10763 


.98.S8521 . 


' m .09874 


.99611 


.110091 . 901.324 


.13341 


.mnii 


. L=i(Hl 


-9SS58 


,1CT2 


. 9g58f V2t^ 


41 .09003 


.9^m 


Alfi^ Am^^ 


. i:n7r 


.99102 


. l.';097 


,9SS.^4 


.16fOi .98,^57.'tM 


43 -09932 


,P950r> 


Aimi ^'mi7 


.13399 


,99098 


, 15126 


.08849 


-1+JS49 ,98f;7i>N 


43 .Qsmi 


-iK^so:^, 


Aimi .agciH 


. 13427 


.991194 


. 1,^15.5 


.98.845 


.1*1H7S, .9Ho»wS,l7 


44: .C9t»oa 


. 99fak 


.1172.S Amw 


. i34,';r 


,99091 


.151fi4 


.9SS41 


.IGB^WV -9S.5*U hJ 


4«j .100191 ,3^497 


AnrA .!>fl.3i>7 


. 134^.=^ 


.990^7, 


Am2 


.m^m 


.1 ►593,5; .9ii5.='Ci.l,v 


40 


.lom^i .imtt4 


.117.*i.3 .99.3R3 


,1:^34 


.99lKt. 


. 1,^41 


.9S83'J 


.UiMi4, .B«.^^>1,M 


47 


.10077! .09491 


.11^12 .(mm 


. 13f.43 


,99079, 


,13270 


.9SSJ7 


. irig92 


.9H*>i6«;! , 


43^ 


-imotft, .mim 


Am¥r .00297 


,13.172 


^mm 


.15299 


. 9H^.T 


.171/21 


. i^H.>n 12 


m 


.101:15; .9ajsr»; 


.IISf.9' ,99293 


. 13tVXk 


.99071' 


, l.'v327 


. 98.^18- 


.17IW .98,5:^6 1] 1 


m 


.10164, -994821 


,llSt9K, .i>9290 


. 13^j29 


,99067 


, xssm 


.ftSSM 


.1707H; ,9ti.5.inff 


61 


.imfl-a 


.904791 


,11927 .9928^' 


.13^58 


-990ty 


-1538,1 


.S^WVJ 


.17107 ,mm 9 


m 


'I . 1(E21 


.9947(11 


.11950 ,992K:t 


, 13H8: 


.990r)fi 


, 1.5414 


,9.S8CbI 


.17i3fV ,08.121 B 


sa 


.102,50 


.9947.*?! 


J 19851 .09270 


. 13716 


.990-j.'i 


.15442 


, PSS>'}, 


.171154 ,9B5](i 7 


&i 


.1027l> 


.09470. 


.12f>U; .99'27i'. 


,13744 


.SOOfil 


.1.^^71 


.987(16, 


.17193 .Qm\ fi 


5P 


-1030S 


.994671 


.1204^ .*vv^::l 


.13773 


.9P047 


. 1.5,500 


.98791 


.17222 . 98.501 i S; 


* 


.10337 


.694641 


.12117! . ij'J'jivi 


J3S02 ,09043 


.15529' .987R7 


.172.'5(> .^m^i 4 


J^ 


.1036*^ 


,9ft4tM 


.I2]i'<i fJ'.J-i- 


US31 .mm 


.15557 .9^782 


,1727ii, ,9K46ii 3 


« 


.10395 


.9945^ 


.1212^1 .yy2i,i^ 


.1.3S<fl ,9903,^) 


.i55ef^: .miTs 


niraOSi .9H4f+l a, 


5C 


.1W24[ .iMMJyi 


.ISL'i^s .9ffi!i.S 


.llSfe9 ,99031 


, Amu\ ,9^73 


.I7A36i .984^*1 I 
.I7fi(l7tl .im^v! ; 


fIC 


.lW,T,1j .99452 


J2187 ,9ff>.'i5 


.13917 .99027 
iSaslu, Sine. 


.15643- ,9S7(^/9 

i Ctjslo. i m^f., 

1 ^1* 


1 


Cosla. srne 




t^Wi '-, 




-^ . 


S.T* 


_ ^ 


J. 


3* 
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TABLE 7.-!^AT!TRAL SINES AND COSINES. 




i3^ 



-I 



14' 



Sine, I Ctjsfn. Sine. ; Codn, 



.S4i^5! .07437.! -5^19^, ■07O» 
.2'25a;jl .97^^:^^)! .S4U3a .97023 



.22552! . 97424 i I 24243J .gTOlSJffl 
,22fiS0| .974171, .24377 .97006167 
.2Wm .91 Am .2iM .97001 fie 
.22fi3rr .974tHP .243^3] ,MSmIb5 
,2430^1 .96997 54 
£3 
S2 



.326651 .87398! 

.22fi&3| .97301' 

.2372'^l .^,m' 

,^7ri(t .67378' 

,2a77*ii .07371 

.32807 .073^5' 

.aas.TJV, .97:1 js 

.23^Z\ ,073il, 
.2289^2: .97545! 
.riP-iOi ,97a3JS' 
.2204Sj .97331! 
.22977 .07325; 
.tiSeO.'s ,9731s, 
.2303.11 .07311 
.230e2i .97;l04j 
,23O90; .9720S 
.XmV^^ .97J01 
.23141,, .072.'^ 
.23175 .07-27S, 
.2330:11 ,97271 
.23231; .07l^fj4 
.232^1 .972;i7 
,23aS8 .07^51 
.233 In .^72U 
.23345; .072;i7 

,23373, ,0723o| 



24390 .m&m 

.2im .96973 



.24474 .OefrSO 

,24rj<J3l .969.12 
.24531! .96045 

.2455yi ^wm 

.245871 .OflSaO 
.24615) .96»23 



.24644 
.2467:: 
.24700 



.2472S .96894 



/M7^ 



. 'MU3 
.24M1 

.242J07 



.96010^4 
.WtfiO$14a 
.0600-243 



.04^7 



.24784 ,06Se0[a9 



.96^73 38 
.S6ati6!S7 
.06S53 36 

249^i5| .J*6S44;5i4 
,^y54| .Oefi£37 33 
.24^2! .063291^ 



.25QtJ6 .ii£807' 
.23401, .972:23;| .2Wi^l .^00^ 



CosJn, I Sine. 



. 2'22m 
,2:>20« 
2''207 
'22ai>5; 
.22353 
.223^2; 
.224Ul' 
. 2243Sf 
,224P7 
. 22405 

Coftin. S^Jne. 



.97553:1 

.97^7;: 

.97.'>li; 

,97534 

.97.^S 

,07521 

.975LV 

,975tl«: 

.07ar^ 

.07496 

.974!*9 
. fl74S3 
. y747ti' 
. &747n 
.97463 
-y74^7 

. ^74:Ai 

.07444 
.97437 



.2342H ,07^1 7; I .2512:J1 ,96793 27 

,2345S' .07210 I ,25U1 .S67&b26 

. 234i)fr . 0T^t>3 . 25170, . 96778 25 

. 23fil I ,07 1^ i I . 2a^7 , tt677 1 24 

.235412 ,071bO!i ,252.^ . 96764 iSS 

.2357 1 .07182,1 .251303. .96756122 

.23509' .07170. ,2^291; .96749^1 

23627 .97109|I .2B3K}j .96742;p0 




. 237r»0 , 97 1 M . 254ti0 . OeTOolS 

,23707: .97127 . 254fiS ,96607 14 

. 23S2a . 9713(3 . 25516 1 . OGCOO 13 

.23S53 .971i:^| .2i&4a' .96682|U 

. 23882 . 97 l'>tj . 25573 . mMi} 11 

. 239101 . 97 mt . 2500 ! . 96607 1 



.;^36| .97003 
.23906 ,87080 
,:i3095 .970791 
,240231 ,97072; 



.25^^ .obeeo' g 

.25057 .S<jfi53. 8 

. 256?^ , 96645: 7 

.25713 .96t.3S 6 



.240511 .970(in,; ,1J574( ,96630 S 

.24070 ,07O5S .257C9 .906231 4 

.24108; .970.'il ,25798 .90t45i 3 

,2413P .07044!: .25S20, .9tR*m, 2 

.24164 .970371 .25S54I .O66O0I 1 

.24102 .97030 .2,^2 .Oueoa 



Cosln. Sine, Co&in. 1 Sine. 



7^" 



7&^ 
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15^ 



il 



6Lne. Co^. 



16^ 



3lDe. iCosia. 



-239194 






10 

n .2&131 

14| , ^127.^ 

W /ly>^-\\ 

17, .2tir^iy.f| 

m] , 26a^7 

13' .2ri41f3! 

aO, .26443 

21 .ar^JTi 

22 .2(M0fJ 
23: .205c?»< 

24 .2(15,% 

26 ,2W12 

25 .26fi(^ 

50 .36724 

31 .26752 

a3 .26StUs 
34 ,:^i83ii 

36 .2mtii: 
H7| .2)flaa> 

3«*| .2fi04S 
39' .2*«7(i 

41 ,2703: 

42 .27(Xil> 
4ai .a7(K^ 
44i .27116 
4S ,27144 

46l .27172 

i? .27200 

49f .272S»i 

■" ,273J!i4 



.9(5570; 

- 805551 

.&6M71 

. 96524i 

.»«5171 
.96509; 
.9ft50ij 
. 9ts494; 

. mmv, 
. oi^;! 

. tH-14[i;^ 
. 9645'> 

.W44^ 
.96440 

,oe43a 

.90425 
,9fi417 
.9*5410 
.9640? 
,«d3,^ 
.963% 
.96379 
,90371 
.9C383 

.9fi355 
.96347 

.9iaio 

.963 J 4, 

.9ti3t1S 
.9G30l| 



.27504' 
.27592; 
.276201 
. 2764^' 
. 271^76, 
.27704 
. 27731 
.27759' 
.277H7; 
.27al5l 
.27S43^ 

.27S«Ji 
. 27927! 
. 279M 



,2«ail 
.28030 

. m^r^ 

.2^095 
.28l2r^ 

.28i.Tn 

.2S17S 

.2S234 

, 28262 
.28290 



51 .3731: 
5J .27340. 

£3 -273^'^' 

54 .2739tl' 

55 .27424 
" ,27451^: 

.274*fJ 
,275(IS 

.275311 
.276^14; 



.96277] 

.96261 
.9CS53 
,96246 
.9(^iS 
.9(]2an 
.9^1222 

,9<ei4 

,96200 

,96I9«' 
.9{il20, 
.9<ilS2' 
.9H174 
.96166' 
.9»il5S 
.901i5t) 
.9hl42 
.96l;i4 
. eblJti 



. 2«i74 

.2Siy^ 

.:^45r 

.3S4Khi 
.255U 
.2^541 
.2^56^+ 
.2gSi(7 
-2^625 
.2^(i52 
.2S6if> 

.2ii7fts 
.2«<7:5C 
.2S764 

.2H7iri' 

.2SS1T 
. 2SCKji;i| 
.2835^)1 



.fflffil26 
.9611^ 

.eeiio 

. mufi 

.06094 
.^i086 

.De078 

.36002 
.9^054 
.96040 

.aii037 
.96(J2y 

.mu\ 

.90013 

.3^005 
.95997 
.959f*9 
.WJM 
.95'J72 
.939134 

.95956 

.95910 
.9.^51 

. 05923 

. 95iMJ7 
.95S9R 



11' 



SLoe. Coiiiii. 



.2SG^7 
.290H 
.2JKH1': 
.29070 

.2^12ti 
.2fil.W 

. 2^1SJ 



.95!^2 

.95-.74'' 
. fl-Xw ■ 

, 95S4LJ 

. yiW4i ' 

.&0fi24| 
.P5^]li' 
. E>5S*i7i 
, &579y ! 

,5^791 I 
. »57S2i 
.&5774; 
. 957 H6' 
. W.5757, 
.Si749 
.1*5740. 
. £^5732! 
. yo724' 
. 95715 



.29237 

,29(393 
.20S21 
.2S348 

.29404 
.29432 

.294^7' 

. 29ijia 

.24*541:1' 
.2957! 

.29<12M; 
. 29*^^4 1 
. 2 J6<i 

.2\jrn], 

.2'.J7:J7 

.^ro,v 

. 2&?.k3| 

. 2i^:'i2l 
.2iJS4^* 
. ^'■.H7f. 
.20904! 

.2S*9dOf 

.3EJttH7 

. 3r)oio 

.30071 

, 3009^' 
.?!U1-1M 

. 301 ^2 
.303IKI 
. 30237 
. AmbJi 
. 3<jri*)i 
-3032^1 
.3034S 



JS- 



ifi" 



Sine. ' Cosin. ;> Sine. Cosin. 



IM 



iui 



115707 

B5<^-^ 

\mm 

iJ5t^J 

i+.?i i7:.? 

9,Uifi4 

^m 

9,>fi47 

9.V^3y 
95Wi> 



. 30:37ii, 
.304011 
-30^*1 

.?i04»M 

. ao48{j 

.30514! 

,3firF-io! 

.30097' 

. 3O02,V 

.3CH^-j' 
, 3(Hkk<X 

. atn-O'i 

. ?tf^7an 
. m'Ci 

,.^11791 
,3t>«l9 

. 3W7r 



.95630 
.95622 
.9&>lit 

.956ffrT 

,95-5!?f'.;! 
.955"^^; 
.95579,1 
.9.>571 

.95562;! 
.9J5.S4 
. 95545 ( 

. 95riL^ i- 
,95519' 
.9551 1 1 
,9550.^1 
.954t«-it|l 
. 954S.7I 
.9S476, 
.954671 

.95450' 
.9S141 

. 954.^3 
. 9.^24'' 
.95415, 
.954f^7; 
. 9S3'JS 
, 9S3S^> 
.953S0 
. 95372 

.9.i36;l| 
. 95354 
. 9,'i34ri 
.9fi3:^7 
.9532^ 
,95319 
.95310, 
.05301 
.9;£J03 
.9a2;?4 

.9.'»27.i 

,952(i<i 
. 95257 , 
.9rT24S 
.9.^i0 

,95:irji'' 
. 9.'i2'i'2 ' 
^95Sli, 
.95204 

.05195' 

.951SiV! 
.95177: 
.9516S 
.95lftif 
.9515^1 
*9514^ 
.951^3 
.95124 
.9511.1 
.95UHi 



-30002 ,95l0i.i 

.30&29 .m^r 

,30957' .930s,s 

.3m*%5 .0.»7'.^ 

.31012 ,93070 

,31040; .SSOtil 

.31CNS -95052 

,3Ifti5 ,&504:i 

.31 12;^ I .9503:* 

,311D1 .9Siri4 

.3U7fi -B5015 

.3120<;J .0500*i 
.3U1ii .ti4'Ji37 
.31261 .»49Sfi 
.3l2su! .H97U 
.3131tH .94970 
,3L344 .94t*tU 
.31372 .9^952 
,31300 .9494:{ 



. 31427 
. 31454 
. 314S2 
, S1510 
. 'A\^\l 
.31565 

. 'Aimi^ 

. 31 620 
.31C4K 

. 3IG75! 
.317W! 
.31730, 

.3175^1 
.^17h6' 

.31S4i; 

, aisii;? 

. 31S9I6 
,3i9:i3 
.319.'ill 
.3l97^r 

.3-200*11 

. 321)3 4' 
.33061] 
. 320f^0 
.32nr 
.32144 
.3^171 
. 32ly9 
.3!i227 
.322.14! 

. 3230'J 
, 3^2337 
.3236^1 
. 323B;: 
.82119 
.3!i447 
. 32474 
.32fitr2 
.;i2529 
.32557 



.32.>57 .94^^60 

. 325^^4 .94542 59 

.32111 y .te45;i3 5^ 

.32639 ,94523,57 

.^■mi\ . 94514 5<^ 

.3201^4' .9450455 

.32722 .9449554 

.3274^ .94485-53 

.32777 . 94470 5'i 

.32504 .944H«5l 

.32S32 .94457 51) 



.94933 
. B49"^4 

. 94915 
. P490i 

. Hw: 

.94's7,S 
.94^^ 

.94$ttslJ 
. 94S51 
. &4M2 
,94832 

.94Sa 
.9*^14 

, U^l^ I 
.|H795| 
, y 47^1.1 ' 
. 94777 I 

.947)iy' 
. 9475S ! 
,&474Lj! 
. 9^74[J 

,y47LW]' 
■tf4721.. 
-94712' 
,9470:* 

. mm^ 

. ^A\M'l 
. lHii(i,-. 
.94l^..iJs 
. 94<i46 I 

. 94fi37'] 

. mmiA 
.94filH 

. mm i 
, \Hi\';\'\ ' 
. 945'-^f>'^ 
, 045SO I 
. 94571 1 
.945i;! I 
. 94552 



.32ftS7 
.312914 
.32942 
.323ti« 
.32997' 
.33024' 
.3:it051 
. T^TA 
.33106 

.33134' 

.33H'n| 
.331W3 
.33216 
.33244' 
,332711 
.3329". 
. 3332->' 

. 3.^^13' 

.333^]' 



Cosln. ! SltiB. Ciib^in, Sine, Cosrn. i Sine, Cu.^in. Sijit?L 



7 1 



7^^ 



71" 



.3340^'' 
.3343fM 
. 314ri:^ 

. 3349fi' 
. 3351 -' 
. 33545: 

.33t^Ml 
. 331^27 

. 33<>S2' 

,33;imi 

. 3.'^7;|T' 
, 337f.4, 

- 3:tsiy 

H '6-^87 4I 

, 3;i\n n 
. a3929; 

- 3aa5f^' 

.340;i' 
, 34LK1S' 
. H4rn-r^ 
, 3-fO<i;i 

.3412<J' 
, 34147 
.34175; 
.34202 



^14447,49 
94CiS4g 
94424 47 
9441 K 46 
94409 45 
94399 44 
943W43 
,943^42 
.94370 41 
,94361 40 

.94.!l5l3Lf 
. 94342 3S 
.94:132 37 
.94322 36 
.94313 35 
,943l>3 34 
. 94293 a.'i 
.94l>:i4 32 
,94274 3t 
.94264 3(f 

.9'1254'29 
,94245 2S 
,94235 27 
.94^2526 
.94215 25 
. 942( fb 24 
.94lyM3r^ 
.941'-H^2 
.9417IJ21 
,94ki7 20 

,9415719 
.94H71S 
.941^17 17 
.94127:16 

.5N10S;!4 
.n^09Sl3 
. 940KS: 1 2 
,9407>^'n 
.94O6iS'10 

.94fl,>H, 9 
.9-^0^^^ S 
.940:^11. T 
. 94Ci:Jlf' 6 

.y4Ch>J, 4 

.93W',"ivH 3 

.939^9! 2 

.93975J \ 

.93«6yl 



Cowiri. Slhti, 



109 



TABLE 7.-NATCBAL SINES ANB COSINES. 
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TABLE 7.-NATURAli SINES AND COSINES. 



m" 



Sine. iCosin. 



.ftiKJl 
. SH20 

. an 76 

.50227 

11 .rmvi 
vr . a)302 

13, .50a27 
H' .50aK 

15' .50^77 

iii; .5(w>3, 



31^ 



35' 



SinpH Cosin. | Sine. Cosin. 



SO-tiSi 
.3(M7y 



. Si52>i 

. 5057 H' 

. imvA 
. 5rni2S 

, 50i^7^J 
^ .5070^ 
2^' ,50^72!+ 
ao; .507&4 

3(| ,fi07TH 

aii h30H21} 



3E> 



.rrf|H7t» 

. Tii'M 

, S(HJ79( 

4-'l .51(f.->J 
'Wl .Til 079 

m .51 15-1 

4S; .513H4 

fin; ,rjijrj4 
51 .nina 

52! .fillip 

53 ,313JiJ 

54 .513.^4 
5o| .51379 

I 571 .51420 

, ^\ .5im 

W| ..'>I47S) 

; iiO^ .5i:*^4 



. S(15'14'| 

. atJSja 
.S64rL' 

.Sfrt57 

.Sf>^42' 
. sf-427 ; 

,S(i325 
,Jk52SI 

, ^'.'ni ■ 
. filers 

>S6lt3 

..%14S 
. N6i:ia 
.SA1I9 

. Bf^l74 
. 8t!<Hr> 

.sruii5 

, W970 

. &:.>■■ H . 

. &5-'*M 
.S5ftiii], 

.SiWl 

. S5S'J1 
, 8d^Wi 
. S5792 
. S5777, 
,S57.;2 
,45747 
.Kr}7:^3 
.Sri717. 



.515:^^; 
.51579; 
.Jlb2S 

, riir>ft;t 

. ^]H7^ 
. jlTffli 

-5172S 
.ll7r^J; 

, 5177.^' 
. 51 SI Hi 
, 5VS2H 
. 3W}1 
.51877' 

. 51927 
. 519o2; 
, M977| 

.52O0-;2| 

. 5;i>2tJ 

-52fj:j 

. 52(171 il 
.521i>r 
,52]2i.i! 

,:^Lii; 

. 5a2(Kli 
.522251 

.52275, 
. 52*J1PLI 
. 52S24, 

. 5;i:i49i 

.►'i2;*74l 

. 524 j;): 

..12 1 is; 

. .1L>473J 

. 524HS| 

.5-Vn^7: 



.327+,l| 

. 527ril- 

. o2794 
.52811) 
.52SI4 

. o2^»« 

. nj^m 

. .^91 s 

. &^m 

.52fHi7 



.SA717 
.S57fn\\ 
.83^S7' 
. K5tt72 

. »5f >57' ' 

. S.VH J 

. 8,V^27' 

. S,i,=i97 
. 85.5J!i2„ 

.35551 ' 
* S55.S1J: 

.a.Vj2ii 

,S547{5; 
. S.'yliJl,; 
.8544 ri' 
.si5^il'' 

.H5:i*^5 
.85370 
.fti^55 
.S53^ 

. S53U->I 

.ii5279 

. aiJ249, 

.H521.S 

.851^! 
.a5t73 
-S5L=J7 
.S5H2; 
, «5127 
.^5112 

.S5t^s! 

. ;i5m)5' 

.Sri9;-i; 
, a495w| 

. HlH4;i 

. 84f)2M 
.*M9i;i 

. S4S'.I7 

.84«iJi 
.Mfi.51 

. S4S:i..V 
.84820 
.S4N(k5; 



.53017 
.530411 
.SafViifS 
.53091 
,53115 
. 531 in I 
,53lfi4l 
. 531 W^ 
.53211! 

.sa£35j 

. 5l2f:.3| 
,5S2SSl 
. 53312' 
. S^W 
. S3;uil. 
,5S;iSG 
.5^(411 
, 53435, 
.5341^1 
. 53^S4 

. 53534 1 

.5^6581 
. 53.^S3' 

,5^17: 

. r^xi2' 

.53*^1 
.53705 
.53730 
,537M 
. 53779 
.53^114 

.5385:4 
,53877 
.53yt}2 
.53riL>r; 
.53^i:,ll 
,53ir7i>| 

,54n(Xj! 
. ^.J:i4! 
. S^H[}\ 
. 54<i7;f 
. 51ffrl7 
.54l;2 

.M171 
. 5iliP5 

. 54220| 

. 5^1244, 

, 5^-293 
. 54^7 
. 5i:i4.^ 
, 5^3(li^ 
.5Am 
. MA ] 5] 
. 5444t;| 
.&|404i 



. 84*16 

. SJ7rt'> 
.M77* 
. S47i'ifl 
..^4743 
,B472H 
.R47I2 
,*4^iy7 
.84i'Pil 

.Willie 

.84650^ 

. 84^3.'*' 
. B4in9 

. m*^ 

.84.iSS 
. MS7i 

. !M.V.7 

,&152iii 
.«451i; 

.S4405 
,S44?<V 
.844114 
.S444M 

-H4417 
.84tt«2 

. srmy 

.8437n 
,e43.>5 

.S43;l£(| 

. R42*)2 
.*4277 

.M245 

. ^r.H) 
.!44JH 
. 8-i I i.J.S' 

.S4]i;7' 
.8*151 
.84],Vp 

,84120 
.H4lf>4 
, M\ (>« 
, S-W 17 J 

. wo;»7 
,>yo4i 1 

,a4l>2i.j 
.S4fXM; 

, s:it*^M 

. S3i+7^ , 
, S3ftl,i 

. m;^M!k< ' 



Sine. ICosin, 



34' 

Sin*. jCosid. 



, BiMtV7, 



.544fi4| 
..M4^J 
.54Sn| 
. .^537; 
.fl45tuf 
.5158t;; 
.54010 
. fi4<Vi^ 
.j1G59 
. 54 1. S3 
.547f>e 

. 547:^2 
. .51758 

. M7iil\ 

. ^md 

. 54S2'r 
, 54yr,A 

. :rlS7>i 
, 549112 
. 54927 
.51951 

,54076 

! 55024 

.55fHfil 
,55072] 
. 55»>97 
. 55121 
.55145^ 
.55IM9 
.55U14 

.5521?^ 
. 5S242 
. 552'4l 

,.55:?"H' 
.5,5-'* J 5' 
,55339 
. 5531^1 
.553^8 

. 551 ati, 

5iliJ0 

.^56484' 
,5SSi:5 
. 555:13' 

. !V^->.i; 

. hBtVM 
. S5<^'»4 
.55if7S' 
. 557t»2 
, ,i57-'0 
. !iii7f>i\ 
. 5.^77, J 
. 557^»9 
. 55*t23 
. 5,5^47 
. a7iR71 
. .^5J^^5• 
.5.T919 



,838ti7' 
. 83^51 

.ssjci^-; 

.S377: 
,S3756 
.83740 
.S3724 
.83T0S^ 

. S3070 
. SSikXl I 
.83045 

. s:^<il'^' 

. S35fi5 
.S3549| 

. 83i>:i3 

.83ol7; 
.P3501' 

. P34-^5; 

. ^m] 
,sa4:^ii 
.^3437' 

,S3«35;| 
.33JS»| 

,.5l^47» 

.83;^:.^l 
,8a;i4t>i 

.S3:iJ4 ; 

.%3rig| 

,S;i27t^| 

.sa'jiiij'l 

. 83241 ! 

. K322hj: 
.S3212 

. 8319f): 
.S3179: 
. KSIOJ' 

,&iai47 

.83131 
,!K31]^ 

. aaD-ift 

,830^:! 
. 83050 

.mm 
.83tn7; 
,«:wnii 

.8?l»' • 
.82i>.. 
.S2!>-; 

.83fMi.i 



. 5,W'l3l 
,5.5WS| 

,50010! 

.,y5i>tfp 

.SPOtirl 

.5^112 
,fl613t3 
.5(5100 
.5in8* 
.5fi21h» 
. 5*.iy32 
.5(1250 
.5fi2ftU 
.5^05 
- K5329 
.,563,53 
.5Fi377 
,56101 

,5<H25 
,5M10 
.Sfi^7a 
.5G4',>7 
.5«5^1 
.5^545 
. 5fi5i>9 
. 5<IVP3 
.aM>17 
.56011 

,5ft605, 
.50713, 

.5fi7'«; 

. .50710 

,;*7M, 
.Sfisoa 

.56832' 

naHWiOj 

. aim-i 

. &fi'J,52 
. 5lill7(i 

. 570ilf> 
. 57021 
. r>7t>47 
.57071 
, .570».T 
,S7U9 

.57143 

, 57107 
.57191 
.^7"?l.=i 



. S2WN 130 

.aJwgiSti 

.82y7L'.'i& 
. 8!iS5i^; 57 
.B2S3flSfl 

.8a^)ft 51 
.Sr90,53 
, 8^773 S2 
. f»757 51 
.8274150 

. a2r24,4« 

. S3708f4i* 

.mm 47 

. 32076146 

, S3ri6»l4.'i ; 

. ^>43 44 
.82023 43 



.aaiLo 

.83593 
.82577 



.82!K1 
.^2514 38 
.835^37 
.82311?^* 

.B2>l7i 

.82402)33 

,S*44^S-i 

.^9429131 

.8341330 



.8SS47 3G 

.8233026 
.82314 

.a»a<.i7 

.S22S1 
.83264 



.82231 
.S2214 



.8ai98Jl7 



.8218) 



.82; ♦Wits 



.g214« 



.8211512 



.83f»S 



24 I 



to 



11 



8208210 

.S2065 1» 

.82048 8 

.82032 , 

,83015, ft 

^l■.i'■l B 

- 4 

. ■.'...-, 3 
. -V'i'j, 2 

ri.'t5 



Coaln, B[fie. Coain. ' Sliit. ' Coslti, , Rim, I'Cojin,, Sine?. |,Co?1i' Su-. 



fiO*" 



53" 



56 ■* 



112 



TABLE 7.— NATFRAL SINES AND COSINES. 



35" 



as" 



Sine. |Cud)j].|i Slzi(^. 



.573^^ .J51915 

2^ . Ji7*5i , aissa 



3 .5742y 



.57643 
,S7Kfi7 

.57715 

. 577fla 

1^ ,57810 
2() .57833 



2ti .57976 



34 



41 



.o7453 
,57477 
.57S01 
.575^4 

.37548 
.57571 
.57590 



.57S57| 

.57 

.57904 



.57^39 

.&i04^ 
.58070 



.5S094 
.58141 

35^ . 5«1^ 

f7 .3e23ti 
M ,582ti0 

40 .fi8SLr7 



5833f> 



42 .5^354 



.5fi37« 
. 58«M 
.Bg425 
.SS449 
. 3^472 
,6849tf 

. 5s.']iy 

.S35117 
.5SiJeO 
. MtiH 

.6S6Lil 

.aff7ft5i 

5B| .55731, 

00 .53779 



.81^48 

. sisaa 

. S1J?15 
.8l7t8 

,817H2 
. R17fi5 
.S174S' 
.S173L 
.S1714 

.81681 
.SI604 
.81JR47 
.S1631 
. ^101 4 
.S15B7 
.«15S0 

.SL563 
.SIJ546 
.S1S9C 
.81513 
. SI 490 

. f^im 

-Sim 

.S1445 

.813115 
.S137S 
.8l3ttl 
.8U44 
. 81.^27 
.81310 
. SI 2aH 
,«127ti 



.5S7Ta 



,58873 



,58020 



.5S014 

.59037 

.59imi| 
.5gtlSj4! 
.5f*lW 
.50131 
.S&154 

.mug 

.50201 
.59235 
.50248 
,58S72 



i^ln. 



.809ai 
.B0S8.5 
.W8B7 
.SOS50 



.-M*318 
.59342 
, 5031*5 
. .'aOKS 

.5941i? 
. 5943li 
, 504.^^ 
,5B4(rJ 

,50.^ 
.595^^} 
.585.12 
. 5957(i 

.59*J22 

, JIWi4iV, 

TiEltm! 
I . 537101 



3/"' 



\i 



3S= 



Sine. 



.8081 
.S07!?9 
.80782 
.S07r>5 

.JW4R 
.807^0 

.80713. 
.8Q<3ftC 
.80<j79! 
.80tiiJ2l 
.800441 
. 80627 i, 
.80610- 

,S0,770!| 

.sr>5a8H 

,805411 

.80524' 
.80507?. 
.804S<?', 
.80473' 

. Si>42n 
. K0*13:I 



Coda. . I Sine, ,Cosin. 



.00182 ^7m4\ 

.60305 .7984ti 

.OOilig ,79829 

.00251; .7a«*lli 

.60;>74 ,79793 

.f4ja« .T9776t 

.fi032I .797r>% 

Jm^il .79741 

.OrtW .79723 

«(JSW .75700 

.«lt>4H .T9e8S 



.5if7tty 
.5i37p^ 
,5U80t) 



,81?.i5 

.s:2o^ 

.81191 
.SH74 
. 81157 

.S1140 .sum'} 

.81123, ..^IS79 
.8]10Hi .S9f)03 
.RIOS^I .fj^Wi 
.8l07i| .smiQ 

.8105.51 .59972 
.8103811 .59995 
.S102I .(KM19 
.5J1004I ,»j0042l 
.80ttSt7r .(iOOti.'ll 

.80970 .i-ms\r 
.80^53 .fmi2 
.80930 .'ioias 



.80910 
,M09a(3 



Cosin. Sine, 



. liOL^I 
. 601821 



.80351 

.803]*.; 
.S02Vfi^ 
.80282 

. mx2m 

.80247 

.R0230 
. S0212 

. 801 P5: 

. H017S' 

.soKio; 

. 80I25I 
. S0H)8i 
.SOQSl 

.soorj! 

.S003ii 
.SfB21 
.80003 
* 79980 
.799fi8 
, 79951 

. imi V 

.79ri[ol 
-T98ywi 

.79S81 
. 79fi04 



CcHinJ 



Sine. 



n^" 



53" 



.EW37 

.fi050f> 
.00529.. 
,^305S3 

.60599' 

.6004.^ 

.6(>091j 
.607141 

. (mm 

.0070]' 
.f(0807 

. oog:M^ 

. <>08na5 
. 60%7^l 

, (iflS9i)' 
.00922 
. 6O945! 
.O0ftti8| 
.*i099ll 
,010351 
.0103)Hi| 
.61001, 

.oias4j 

.61 107 1 

.oim' 

.01153 
. 01170 
,01199: 

. 01222 
. 01245 

. oiai^w 

.61291 

. 01.11 4 
.01^^37 

. oi3rai 

.m^J83 
. 01400 
. 01429 
■ OUJil 
. 01474 
.014^7 
.01520 
.01^43 
. OlaiJO 



T9071 
79tl>53 
79t^^ 
7901 H 

79C0O 
79583 

79547 
79Si>0| 
79512 

,7^404' 
79<77i' 
794591 
79441! 

794241 
7940ti' 

79371 

7933i5j 
7931^ 

79282'' 

79247i! 

7^m 
7m\ I 

7919,H 

7917fj, 
791 5S ' 

79140 
79122 
79105 

,7^7' 
70OtHI 

7yn,=jj I 
7^m 

7901m ' 

7m^i ' 
7mn ' 

78944 1 

7892fi 

7890S 

71^1 

78873 

78SS.5 

7S8.1: 

7SS19 

78801 



.^i5Qa| 

.615891 

. (51635 
.61058, 
.61681, 
.fil704' 
.61726] 
.61740 
.61772' 
.01795 

.61818 
.61^41 
. mWA 

.01^87 
.6190ftr 
,019321 

. 61978 
.*l20fH; 
.62024 

.6304*5 

.mm 

.62092 

.mi^ 

.621^8 
.62HiO 

. t^lS3 
.6220ti 
.fi2229 
.62251 

,0227^ 

.022971 
.623^1, 
.(^23421 
.623*:ki; 
.f5238M- 
.fi24ll 
,6243:V 
.6245H, 
.62479 

.C3502 
.^52324' 
.62547 
.62570; 
.62502 
6201 S 
(JiMj3S 

02<is^ 

earoti ^ 

R2728^ 
027611 

<i2774, . 

f52790! 

62819, 

tl2842i 
62gtt4' . 
t?28fi7! 
02900! 

■62urfi 



SfeOl 

.78783 

8765 

■8747 
'S729: 
'8711 

•wtm 

8676 

W^ 
8040 

.7S«22: 

,789lrt 
8580 

"8668 
■8i)50 

'8514 

'H*7H I 
'S460 

7S442] 
rg|24' 
8405! 
'H387I 

7S36(J:; 

7S351 

■8315 I 
7S3J7 ! 
■^■279' 
8261 , 

7N24:i' 
■^22.^ 
■.S2iN^ 

'■>1HS 

■S]7tk 
SV^ 

7^no,, 

78098 I 

rmGi 
7mm \ 

7W143 i 

780'^,^ ; 

7^*^X17 ' 
79SS, 
7U70' 

.7952 ; 

77984' 
7910, 
7.^711 

7870' 
7.^01- 1 
7h^\ 
7824' 
77R00 

7776^>' 
7751 
7733 

7715 . 



30" 



Bine. 



,62933 
.G21«Wt 
.62977 
.63000 
.6302'2 
.63045 
.03OCW 
,6201^} 
.63113 
. f.3ia5 
.63158 

.631^ 

.632251 

.032711 
. 632911 

.033)0' 
,»B33S 
.033fil' 
.03383: . 

.e34Qol 
.(1^428. 
.03451 
. 634M 
. 63490' 
.035H 
.6354i:>' 
. 03B(j3! 
. ti3a^5! 

.ci3aas 

,ff3630' 

. 03t>5;i, 

. m^j\y 

. 03742. 
. 037115 
. 037S7 
.63810 

. ti38rj4' 

. 03«77 

. oa.'syi^ 

.03922 
.0;^I4J 
. 6i3WWi 
,03989 
. 64(M 1 
. 04tJ33 
.040n-i 

. 64078' 
. 04100 
,04l2;jl 
.04145 

. mU7\ 

. 0415*0 
.04i:l2 
. 042^*4 
. 04250 
.04279 



.777l5!fio' 

. 77073^-58 

"^76*^57 

704ll.'5iJ 

. 77023155 
^700^54 

. 775S6'53 
^7568 ,'12 

■75r/j;5i 

.77&Jl|,SO 
513140 

■4P448 
'476!47 
'45S|4tl 
■4;i9'45 

'74:;i!44 

4-^ 

42 
41 



7402 
'7;^4 
73Wi 
7i47 

77^'.* 39 
731038 

7-m 

7273 



37 

30 

72j,'i3S 



721^0 
77218 
'7Vj^m 
Tis; yi 
71fW30 
29 



77144 
7125 £S 
7107 27 

7070^25 
7051,^4 

77o;iib 

77014^22 

7oegi]i2i 
70977:20 

7fl&fi9^19 
7094018 
7iJ«2] 17 
70W.I3 10 

7l|NS4.irp 
7080614 
70847 13 
7<l*t28 13 
7V^V'l I 
707W1 10 
7077^1 
7(1754 a 
.70735 7 
,707171 ^1 

nmH\ 5 

7i;079' 4 

.70t>G1 3 

7004J! •! 

7t\im I 

7 turn 



Cosin. Sine, i CoalitJ ishiff. Cosln. Sine. 



5'Z" 



\ 



^1° 



SO" 



13196'— 13 8 



113 



TABLE 7.-NATUBAL SINES AND COSINES. 



40* 



Bine- IC^Jsiti. 





i; 

;| 

1(1 

n! 

13 

14l 
J5, 

It;' 

'^) 

18 

le; 



64301 



.54435 

.r4oS4 

. G4f:it2 

. i'Amh 

. C4»M7 

. 04701 
.&472^ 

.647+0 
. 647GS 
, &47W 
.(>4§L2 
. ri4^U 
. 64S5li 
. (WS7S 
.01901 

.64M'i 

. M^m 

. 04flSy 
.05011 

.0.505*1 
.05077 
-i^lffll 
.ral2'i 
.0^144 

,^ior^' 

.fu;2ifv 

.65254 
. <1S270 
,062iKS 

.05342 

,05580 

.654061 

. iir>4:*f.f 

. m^^i 

.fu540 



.7Qfl04 

.7i668f> 

.7654* 
.76530 
.76511 

.76473 

. 7114.55 
. 70430 
. 764 L 
.7030^ 
. 7<.»3S0 
. 70:i(il 
. 76342 
, 70323 
.76304 
, 702.SO 
. 702fj7 
. WM% 
. 7022Q 

. 70210 
. 70192 
. 70173 
. 70154 
. 70135 
.70110 
.76007 
.76078 
.760o& 

.imii 

,70022 
.760D3 

. 759^4 
.759t« 

. imm 

. -miT: 

. 750O8. 

. itm.v. 

.75^70 
.75«5ij 

. 75k;^2| 
. 75Ni:i 

.75704 
. 75775 
. 757,^; 
. 7573* 
.75710 

. imti 
, 7U'm 
.7fm\ 

. 7504L" 

. 7.1023! 

. 7A(W4 

. 755^1 
. 75500 

. IhMl, 
.7552**! 
.755mt, 
. 754nf>i 
.7^471 1 



41' 



Slne^. 



Crifiin.i Sine. 
An- 



.75471 
.75452 
. 7MLa; 
.754141 

.75375 
. 75kt50 



.05600 

,05tj2^ 
.6.^150 
. 65072 

.mm 

.tt5T10 

.65759 .75:i17 

.657(il .7531* 

.05SO3 .75299 

.65S:^5 .75280 

. 05S47| . 7521>J 
.1158(19 .75241 



.0591^! 

, ^m^\ 

. 05050] 

, m\-*2 

.06044 
.00060 

.oooss 
. c*Mm+ 
. mn\ 
. (iiU5a 

. 00175 
.06197 

. 0021^ 

. m2m 

. I5ti2f.52 

, ri02&4 

.EjiKfflO 

. i^tm 

. m^H 

. m\4m 

. 0ti4J<i 



522-J 

.75m.ll 
. 751*^1 
. 75105 
. 75140 
. 75120 
, 75KI7' 

. 7mm\ 

.750fUi| 

. 75030' 
. 7501 1 
. 74992, 
,74973! 
. 749531 
. 749341 
. 7491 5 j 
. 74Wfi, 

w487ti 
. 74.'<57' 
- 74»3N; 

, 747 W I 
, 74TKI. 
. 7471/Jl 
.74741'' 

.747Z:' 
. 747fW 



i^^ 



Slne^ fCosln^ 



.emu\ 

.60935! 

.60976^ 

. 67021 
, 07041 
. fl70e-4 
.570S(i 

.fr7io7 

. 67129 

. 07151 
.07172 
, 67194 
. 07215 
,07:i37 
.07258 
.67250 
. i}Zm] 
.67323 
. fi7344' 
.67366 
.67387 
.67409 
.67430 

,67473' 
.67495? 
.67516* 

.6753*)! 
.67559 

.675.S0, 
.670021 
.676C23 

. or&45f 

.67006 
.6768.*^ 
.077tJ9 
.07730 
. 07751 
. 07773' 



43" 



Sine. 



— — — I- 
.743111 
.7l2i;5: 
. 74:^01 
. 74356 ! 
. 742;J7 t 
. 74217:' 
. 74J98 ■ 
.7417?; 
,74159 

. 741^ : 

. 74120 ' 

. mm 

.74080, 
,74()til' 

. 7404 J ; 

,74022! 
. 74002 
.739S3 
. 73963, 
. 73041 , 
.73^124' 



.mm 

.68221 
.0K!*2 
.0S2IM 
,68285 
.68306 
.6."$a37 
. 6KS49 
.68370 
, 68391 
.63412 



Cosin,| 



.73904 

.73885 
.73Sft5. 
. 73B40 
. 73820 
.738fXi 
,737a: 
.73707 
.7J747 
.73728 

. 737(Jfr 
.73688 

. 73fmi 

. 73*Ua 
, 73029 



.73135 

.7aiid 
. Tsml 

.73076 
.7305*1 
.7303* 
.7:M31& 
.72996 
. 72970 
. 729571 
. 72937| 

. (iH4-i£! . vm 

.ii>-i".^. . 7_■-■■^ 
,<>I7. .:>7 

. ^-M1^7. . 7 2s.:; I 

.68.^18 .72837, 
. 665;^9 .72817 
.68501 .72797, 
. 0S582 . 72777i 
,6SG03l .72757| 
.08ti24 ,72737 



44" 



Sine. Cosln, 



.G§64.' 

.0?S<j61i 
.C«8'< 

. {Miim 

. OS730 

. 05751 
. 0877:i 

. ost7[s;i 

.0^14 

. 0^*857 

: .6S';+4] 



. Iitt545 

. fmw 

. mmn< 

. lHk!l2l 

. orrfi7.'! 
. 00097 



4683, . t}7795 



.741^14 
.7J-UI 

. TlijOr. 
. 74.>SM, 
. 745^ i7' 
.74.'>48 
, 74528 ' 
,?4.W9 



.{i07IS .744S9' 
.tiri7-lii .ri^7<i 
,'iri7J.:^ .74iJ]| 

,rrf;7M' .7ini 



, Ei78lfj 
■ ''I^^l 

. <i7>^(l] 
. 67U01 
. 671)2,3 

,67944: 
.67005,: 



.7:1010 I .6h3<i2 .7: 

. 73596 I , tVHi^V ' 

. 7357tJ! . 690043 

.735.51'; -tmjS 

,735^U .09&«i 

,736ir .09067 
.734911 JittONS, 
.73472' .69lfly 
,7J4.'>J,i .09130! 
.7,14:^2;' .091.511 
.73113'; .09172 

.7:.m7;r .fHi2[4 



.72717; 
.7J607 

,72677 
.72657 
, 7^J7| 
.72017 
. 73597 
. 72577' 
,7^5.57 
.72537 

, 72517 
. 7J^[1I7 

. 7J177 
. 724.^>7 
724;iV 
2417 

72377 
72337 
72337 

72317 
722H7 



. 733.W 
.7333a 



,092x35| 
. Offi>5r,; 

J}m7' 



7'T216 
72196 I 
72176 
721^0, 
72l3(i 



. O^jS^^T 
. lHi84M 
. 0OS7O 



74112 

.74:^:!;. 

. 7i,i7:! , 

. 74353 ' 

. 7 mi ; 

.74314 



. i.sa29 
.0K05t 
. IW37L* 

.ososi 

.08115 

. 681 at" 

.68157! 

.6.Sm , ... 

,6<?200. ,731Ji.i ,094EiO .7: 



,7.i294 .tiLJJlK 

,7:^271 . .mi\'J 

.7.12541 .09:140 

.73234; ,oaioi 

.7321^1 .09:(82' 

.731951 ,09403, 

.7ai7.'Ji .09124 

, 731.-55 .ffl4l5' 



72110 

72675, 
720.^:. 

r2o;j5 , 

721115, 
7\^m , 
71971 
1954 , 

'1934 , 



.mm 

.6»539 
,0@j^4» 

. (m'i7o 

,tiS}59l 

.0»654 
. 0OC.7S 

] 0fl7i: 
.0073: 
. 0975S 
. 0977!i* 

.mm 

, dt»842 

.159883 

.U0904 
. 09926 
.099UD 

. tmr^i 

,0998; 
, TtXJOK 
, 71X129 
- 7tJ049 
.70070 
, 7LX191 
.70112 
. 70132 
. 7rn.^i3 
. 701 74 
. 761^5 
. 70215 
.70230 
.702.1: 
, 7027; 
.7029S 

.70319 
.70330 
.7(}30() 
.70981 
.70461 
.7t>*22 
.70443 

.Tmia; 

.76484 
.70605 

.7052.^ 
70iJ40 
.70507 
.70.^7 
, 70fi08 
. 70ii2S 
.70049, 
. 7QO70. 

. 7Q(m: 

70711 



.71«34 60 
,71$14^ 
.71^i58 
.71S7?fi7 
.71S53!5(f 
.7ia33J55 
.71813 54 
. 71792153 
. 71772 ri2 
. 71752 51 
.71732 50 

.7171149 
. 716^1 4fi 
.7167147 
. 71650 4ti 
. 71630 4a 
. 71610 44 
.71590 43 
. 7]5€d4a 
. 71M3^41 
.715; 

In* 

.71* 

.71447130 

.7U2713S 

.7t4ll7l34 

.71380^33 

.7I3W432 

, 7i34sSi 

.7l32£3tt 

. 7130& 29 

. 71284 2» 
,71264 27 
.71243 20 
.7122:j!25 
.n20ir24 
. 71182J23 

. 71141 21 

.7iioo!i» 

. 7I08&;lS 

,7itm\7 

.71039116 
.7101SIE 
.709OS;i4 



.70978 
.Tim-, 
.70937 
.70916 

.70SB6 
. 70875 
, TtlSoa 
.70S34 
.708U 
.70793 
.70772 
,707j2 
.70731 
.70711 



^v-^in ' Sfae. I Cosln, Hlne. Ccisin. | Bloe. 



4^" 



114 



JG'' 



\ 



4fi" 





TABLE 8.* 


-NATVSitL^ANCrENTS AJID OOTANOEIPK. 




1 


0' 1 


r 1 


a" 


a° 


/ 


Tang. 


Cotang. 


Tang. 


Cotang. 


Tang. 


Cotang. 


Tang. 


Cotang. 





.00000 


Infinite. 


.01746 


57.2900 


.03492 


28.6363 


.05241 


19.0811 


~m 


1 


.00029 


3437. 75 


.01775 


56.3506 


.03521 


28.39tH 


.05270 


18. 9755 


59 


2 


.00058 


1718.87 


.01804 


55.4415 


.03550 


28.1664 


.05299 


18.8711 


58 


3 


.00087 


1145.92 


.01833 


54.5613 


.03579 


27.9372 


.05328 


18. 7678 


57 


4 


.00116 


869.436 


.01862 


53.7086 


.03609 


27.7117 


.05357 


18.6656 


56 


6 


.00145 


687.549 


.01891 


52.8821 


.03638 


27.4899 


.05387 


18.5645 


65 


6 


.00175 


572.957 


.01920 


52.0807 


.03667 


27.2715 


.05416 


18.4645 


64 


7 


.00204 


491. 106 


.01949 


51.3032 


.03696 


27.0566 


.05445 


18.3655 


53 


8 


.00233 


429. 718 


.01978 


50.5485 


.03725 


26.8450 


.05474 


18. 2677 


52 


9 


.00262 


381.971 


.02007 


49. 8157 


.03754 


26.6367 


.05503 


18. 1708 


61 


10 


.00291 


343.774 


.02036 


49. 1039 


.03783 


26.4316 


.05533 


18.0750 


60 


11 


.00320 


312.521 


.02066 


48.4121 


.03812 


26.2296 


.06562 


17.9802 


49 


12 


.00349 


286.478 


.02095 


47.7395 


.03842 


26.0307 


.05591 


17.8863 


48 


13 


.00378 


264.441 


.02124 


47.0853 


.03871 


25.8348 


.05620 


17.7934 


47 


14 


.00407 


245.552 


.02153 


46.4489 


.03900 


25.6418 


.05649 


17.7015 


46 


15 


.00436 


229.182 


.02182 


45.8294 


.03929 


25.4617 


.05678 


17.6106 


45 


16 


.00465 


214.858 


.02211 


45.2261 


.03958 


25.2644 


.05708 


17.5205 


44 


17 


.00495 


20^.219 


.02240 


44.6386 


^03987 


25.0798 


.05737 


17.4314 


43 


18 


.00524 


190.984 


.02269 


44.0661 


.04016 


24.8978 


.05766 


17.3432 


42 


ig 


.00553 


180.932 


.02298 


43.5081 


.0«M6 


24.7185 


.05795 


17.2558 


41 


20 


.00582 


171.885 


.02328 


42.9641 


.04075 


24.5418 


.05824 


17.1603 


40 


21 


.00611 


163.700 


.02357 


42.4335 


.04104 


24.3675 


.05854 


17.0837 


30 


22 


.00640 


156.259 


.02386 


41.9158 


.04133 


24.1957 


.05883 


16.9990 


38 


23 


.00660 


149.465 


.02415 


41. 4106 


.04162 


24.0263 


.05912 


16.9150 


37 


24 


.00698 


143.237 


.02444 


40.9174 


.04191 


23.8593 


.05941 


16. 8319 


36 


25 


.0072*; 


137.507 


.02473 


40.4358 


.04220 


23.6945 


.05970 


16. 7496 


35 


26 


.00756 


132.219 


.02502 


39.9655 


.04250 


23.5321 


.05999 


16.6681 


34 


27 


'.00785 


127.321 


.02531 


39.5059 


.04279 


23.3718 


.06029 


16. 5874 


33 


28 


.00815 


122.774 


.02560 


39.0568 


.04308 


23. 2137 


.06058 


16. .5075 


32 


29 


.00844 


118.540 


.02589 


38.6177 


.04337 


23.0577 


.06087 


10.4283 


31 


30 


.00873 


114.589 


.02619 


38.1885 


.04366 


22.9038 


.06116 


16.3499 


30 


31 


.00902 


110.892 


.02648 


37.7686 


.04395 


22.7519 


.06145 


16.2722 


29 


32 


.00931 


107.426 


.02677 


37.3579 


.04424 


22.6020 


.06175 


16. 1952 


28 


33 


.00960 


104. 171 


.02706 


36.9560 


.04454 


22.4541 


.06204 


16. 1190 


27 


34 


.00989 


101.107 


.02735 


36.5627 


.04483 


22.3081 


.062.33 


16.0435 


26 


35 


.01018 


98.2179 


.02764 


3a 1776 


.04512 


22.1640 


.06262 


15.9687 


25 


36 


.01047 


95.4895 


.02793 


35.8006 


.04541 


22.0217 


.06291 


15. 8946 


24 


37 


.01076 


92.9085 


.02822 


35.4313 


.04570 


21.8813 


.06321 


15.8211 


23 


38 


.01105 


90.4633 


.02851 


35.0695 


.04599 


21.7426 


.06350 


15.7483 


22 


39 


.01135 


88.1436 


.02881 


34.7151 


.04628 


21.6056 


.06379 


15. 6762 


21 


40 


.01164 


85.9398 


.02910 


34.3678 


.04658 


21.4704 


.06408 


15.6048 


20 


41 


.01193 


83.8435 


.02939 


34.0273 


.04687 


21.3369 


.06437 


15.5340 


19 


42 


.01222 


81. 8470 


.02968 


33.6935 


.04716 


21.2049 


.06467 


15.4638 


18 


43 


.01251 


79.9434 


.02997 


33.3662 


.04745 


21. 0747 


.06496 


15. 3943 


17 


44 


.01280 


78. 1263 


.03026 


33.0462 


.04774 


20.9460 


.06525 


15.3254 


16 


45 


.01309 


76.3900 


.03055 


32.7303 


.04803 


20.8188 


.06554 


15. 2571 


15 


46 


.01338 


74.7292 


.03084 


32.4213 


.04833 


20.6932 


.06584 


15.1893 


14 


47 


.01367 


73.1390 


.03114 


32.1181 


.04862 


20, 5691 


.06613 


15.1222 


13 


48 


.01396 


71.6151 


.03143 


31.8205 


.04891 


20.4465 


.06642 


15.0557 


13 


49 


.01425 


70.1533 


.03172 


31.5284 


.04920 


20.3253 


.06671 


14. 9898 


11 


50 


.01455 


68.7501 


.03201 


31.2416 


.04949 


20.2056 


.06700 


14.9244 


10 


51 


.01484 


67.4019 


.03230 


30.9509 


.04978 


20.0872 


.06730 


14.8596 


9 


52 


.01513 


66.1055 


.a3259 


30.6833 


.05007 


19.9702 


.06759 


14. 7954 


8 


53 


.01542 


64.8580 


.03288 


30. 4116 


.05037 


19.8546 


.06788 


14. 7317 


7 


54 


.01571 


63.6567 


.03317 


30.1446 


.05066 


19. 7403 


.06817 


14.6685 


6 


55 


.01600 


62.4992 


.03346 


29.8823 


.05095 


19. 6273 


.06847 


14. 6059 


5 


56 


.01629 


61.3829 


.03376 


29. 6245 


.05124 


19.5156 


.06876 


14.5438 


4 


57 


.01658 


60.3058 


.03405 


29.3711 


.05153 


19. 4051 


.06905 


14. 4823 


3 


58 


.01687 


59.2659 


.03434 


29.1220 


.05182 


19. 2959 


.06934 


14. 4212 


2 


59 


.01716 


58. 2612 


.03463 


28. 8771 


.05212 


19. 1879 


.06963 


14. 3607 


1 


60 


.01746 


57.2900 


.03492 


28.6363 


.05241 


19.0S11 


.06993 


14.3007 





' 


Cotang. 


Tang. 


Cotang. 


Tang. 


jCotang. 


Tang. 


Cotang. 


Tang. 


' 


89° 


1 88° 


1 87° 


86° 



115 



TABLE 8.~NATUBAL TAMOBNTS A!fO COTAlfOINTS. 



/ 
~0 


4- 


«• 1 


6- 


7- 


60 


Tang. Cotang. 
.06993 14.3007 


1 Tang. Cotang. 
1 .08749 11.4301 


Tang. 


Cotang. 


1 Tang. 


Cotang. 


. 10510 


9.51436 


1 .12278 


8. 14435 


1 


.07022 14.2411 


I .08778 1 11.3919 


.10540 


9. 48781 


! .12308 


8. 12481 


59 


2 


.07051 14.1821 


i .08807 11.3540 , 


.10569 


9. 46141 


.12338 


8.10536 


58 


3 


.07080 14.1235 


.08837 ! 11.3163 1 


.10599 


9. 43515 


.12367 


8.08600 


57 


4 


.07110 14.0655 


.08866 


11.2789 


.10028 


9.40904 


.12397 


8.06674 


56 


6 


.07139 


14.0079 


.08895 


11.2417 


.10657 


9.38307 


.12426 


8.04756 


55 


6 


.07168 


13. 9507 


.08925 


11.2048 


.10687 


9. 35724 


.12456 


8.02848 


64 


7 


.07197 


13.8940 


.08954 


11.1681 


.10716 


9.33155 


. 12485 


8.00948 


63 


8 


.07227 


13.8378 


.08983 


11.1316 


. 10746 


9.30599 


. 12515 


7.99058 


52 


9 


.07256 


13. 7821 


.09013 


11.0954 


. 10775 


9.28058 


.12544 


7.97176 


51 


10 


.07285 


13.7267 


.09042 


11.0594 


.10805 


9.25530 


. 12574 


7.95302 


50 


11 


.07314 


13.6719 


.09071 


11.0237 


.10834 


9.23016 


.12603 


7.93438 


49 


12 


.07344 


13. 6174 


.09101 


10.9882 


.10863 


9.20516 


.12633 


7.91582 


48 


13 


.07373 


13.5634 


.09130 


10. 9529 


.10893 


9.18028 


.12662 


7.89734 


47 


14 


.07402 


13.5098 


.09159 


10.9178 


.10922 


9.15554 


.12692 


7.87895 


46 


15 


.07431 


13.4566 


.09189 


10.8829 


.10962 


9. 13093 


.12722 


7.86064 


45 


16 


.07461 


13.4039 


.09218 


10.8483 


.10981 


9.10646 


.12751 


7.84242 


44 


17 


.07490 


13.3515 


.09247 


10. 8139 


. 11011 


9.08211 


.12781 


7.82428 


43 


18 


.07519 


13.2996 


.09277 


10.7797 


.11040 


9.05789 


.12810 


7.80622 


42 


19 


.07548 


13.2480 


.09306 


10.7457 


.11070 


9.03379 


.12840 


7.78825 


41 


20 


.07578 


13.1969 


.09335 


10. 7119 


.11099 


9.00983 


.12869 


7.77035 


40 


21 


.07607 


13.1461 


.09365 


10.6783 


. 11128 


8.98598 


.12899 


7.75254 


39 


22 


.07636 


13.0958 


.09394 


10.6450 


.11158 


8.96227 


.12929 


7.73480 


38 


23 


.07665 


13.0458 


.09423 


10.6118 


.11187 


8.93867 


.12958 


7.71715 


37 


24 


.07695 


12.9962 


.09453 


10. 5789 


.11217 


8.91520 


.12988 


7.69957 


36 


25 


.07724 


12. 9469 


.09482 


10. 5462 


.11246 


8.89185 


.13017 


7.68208 


35 


26 


.07753 12.8981 


.09511 


10. 5136 


.11276 


8.86862 


.13047 


7.66466. 


34 


27 


.07782 12.8496 


.09541 


10. 4813 


. 11305 


8.84551 


.13076 


7.64732 


33 


28 


.07812 12.8014 


.09570 


10. 4491 


. 113.35 


8.82252 


.13106 


7.63005 


32 


29 


.07841 12.7536 


.09600 


10. 4172 


.11364 


8. 79964 


.13136 


7.61287 


31 


30 


.07870 12.7062 


.09629 


10.3854 


.11394 


8.77689 


.13163 


7. 59575 


30 


31 


.07899 


12.6591 


.09658 


10.3538 


.11423 


8.75425 


. 13195 


7.57872 


29 


32 


.07929 


12.6124 


.09688 


iO.3224 


. 11452 


8. 73172 


.13224 


7. 56176 


28 


33 


.07958 


12.5660 


.09717 


10. 2913 


. 11482 


8.70931 


.13254 


7.54487 


27 


34 


.07987 


12. 5199 


.09746 


10. 2002 


. 11511 


8.68701 


.13284 


7.52806 


26 


35 


.08017 


12. 4742 


.09776 


10.2294 


.11541 


8.66482 


.13313 


7.51132 


25 


36 


.08046 


12. 4288 


.09805 


10. 1988 


. 11570 


8.64275 


.13343 


7. 49465 


24 


37 


.08075 


12.3838 


.09834 


10. ir)83 


.11600 


8. 62078 


. 13372 


7.47806 


23 


38 


.08104 


12.3390 


.09864 


10. 1381 


.11629 


8. 59893 


.13402 


7. 46154 


22 


39 


.08134 


12. 2946 


.09893 


10.1080 


.11659 


8. 57718 


. 13432 


7.44509 


21 


40 


.08163 


12. 2505 


1 .09923 


10.0780 


.11688 


8.55555 


.13461 


7.42871 


20 


41 


.08192 


12.2067 


.09952 


10.0483 


. 11718 


8.53402 


. 13491 


7. 41240 


19 


42 


.08221 


12.1632 


.09981 


10.0187 


.11747 


8. 51259 


. 13521 


7.39616 


18 


43 


.08251 


12. 1201 


.1001 1 


9.98931 


. 11777 


8. 49128 


.13550 


7.37999 


17 


44 


.08280 


12.0772 


.10040 


9.96007 


.11806 


8.47007 


.13580 


7. .36389 


16 


45 


.08309 


12.0346 


1 .10069 


9.93101 


.11836 


8. 44S96 


1 .13609 7.34786 


15 


46 


.08339 


11.9923 


1 .10099 


9.90211 


.11865 


8. 42795 


.13639 7.33190 


14 


47 


.08368 


11.9504 


1 .10128 
.10158 


9. 87338 


.11895 


8. 40705 


.13569 


7.31600 


13 


48 


.08397 


11.9087 


9. 844S2 


.11924 


8.38625 


. 13698 


7.30018 


12 


49 


.08427 


11.8673 


. 10187 


9.81041 


.11954 


8.36555 


, .13728 


7.28442 


11 


60 


.08456 


11.8262 


. 10216 


9. 7&S17 


.11983 


8. 34496 


; .13758 


7.26873 


10 


51 


.08485 


11.7853 


.10246 


8.76009 


.12013 


8. 32446 


' .13787 


7.25310 


9 


52 


.08514 


11.7448 


. 10275 


9.73217 


.12042 


8.30406 


.13817 


7.23754 


8 


53 


.08544 


11.7045 


.10305 


9. 70441 


. 12072 


8.28376 


.13846 


7.22204 


7 


54 


.08573 


11.6G45 


.10334 


9.67080 


. 12101 


8.26355 


. 13S76 


7.20601 


6 


55 


.08602 


11.6248 


.ia363 


9. 64935 


. 12131 


8.24345 


.13906 


7. 19125 


5 


56 


.08632 


11.5853 


. 10393 


9.62205 


.12160 


8.22344 


.13935 


7.17594 


4 


67 


.08661 


11.5461 


. 10422 


9. 59490 


.12190 


8. 20352 


. .13905 


7. 16071 


3- 


58 


.08690 


11.5072 


. 10452 


9. 56791 


. 12219 


8. 18370 


' .13995 


7.14553 


2 


59 


.08720 


11.4685 


.10481 


9.54106 


. 12249 


8. 16398 


.14024 


7. 13042 


1 


60 


.08749 


11.4301 


. 10510 
Cotang. 


9.51436 
Tang. 


.12278 
Cotang. 


8. 14435 
Tang. 


.14054 


7. 11537 





' 


Cotang. 

8 


Tancj. 
5» 


Cotang. 


Tang. 


8 


4- 


83° 


1 82* 
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TABLE 8,-NATUIUl4 TANGENTS AND CQTAN0ElfT9^ 





8- 1 


»" 


10" 1 


11- 






Tang. 


Cotang. 


Tang. 


Cotang. 


Tang. 


Cotang. 


, Tang. 


Cotang. 







.14054 


7. 11537 


.15838 


6.31375 


.17633 


6. 67128 


1 .19438 


5. 14456 


60 


1 


.14084 


7.10038 


.15868 


a 30189 


.17663 


5.661G6 


1 .19466 


6.13658 


59 


2 


.14113 


7.08546 


.15898 


6.29007 


.17693 


5.65205 


.19498 


5.12862 


58 


3 


.14143 


7.07069 


.15928 


6.27829 


.17723 


6.64248 


.19529 


& 12069 


57 


4 


.14173 


7.05579 


15968 


6.26656 


.17763 


5.63295 


.19559 


5.11279 


66 


5 


.14202 


7.04106 


.15088 


6.25486 


.17783 


5.62344 


1 .19589 


6.10490 


55 


6 


.14232 


7.02637 


.16017 


6.24321 1 


. 17813 


5. 61397 


. 19619 


& 09704 


64 


7 


.14262 


7.01174 


.16047 
.16077 


6.231C0 ! 


.17843 


5.60452 


, .19649 


& 08921 


53 


8 


.14291 


6.99718 


6.22003 


. 17873 


5. 69511 


.19680 


5.08139 


52 


9 


.14321 


6.98268 


.16107 


6.20851 


.17903 


5.58573 


. 19710 


6.07360 


51 


10 


.14351 


6.96823 


. 16137 


6. 19703 


.17933 


5.57638 


.19740 


6.06584 


50 


11 


.14381 


6.95385 


. 16167 


6.18559 


.17963 


5.56706 


.19770 


5.05809 


49 


12 


.14410 


6.93952 


.16196 


6. 17419 


.17993 


5.65777 


.19801 


5.06037 


48 


13 


.14440 


6.92525 


.16226 


6.16283 


.18023 


5.54851 


.19831 


6.04267 


47 


14 


. 14470 


6.91104 


.16266 


6.16151 


.18063 


5.63927 


.19861 


5.03499 


46 


15 


.14499 


6.89688 


.16286 


6.14023 


.18083 


6.53007 


.19801 


5.02734 


45 


.16 


.14529 


6.88278 


.16316 


6.12899 


.18113 


5.62090 


.19921 


5.01971 


44 


17 


.14569 


6.86874 


.16346 


6. 11779 


.18143 


6. 51176 


.19952 


601210 


43 


18 


.145^ 


6.86475 


.16376 


6.10664 


. 18173 


5.60264 


.19982 


6.00451 


42 


19 


.14618 


6.84062 


.16405 


6.09552 


.18203 


5.49356 


.20012 


A.9d6Q5 


41 


20 


.14648 


6.82694 


.16435 


6.08444 


.18233 


5.48451 


.20042 


4.96940 


40 


21 


.14678 


6.81312 


.16465 


6.07340 


.18263 


6l 47548 


.20073 


4.96188 


39 


22 


.14707 


a 79936 


.16495 


6.06240 


.18293 


5.46648 


.20103 


4.97438 


38 


23 


. 14737 


6.78664 


.16525 


6.05143 


.18323 


5.45751 


.20133 


4.96690 


37 


24 


.14767 


6.77199 


.16555 


6.04051 


.18853 


5.44857 


.20164 


4.96945 


36 


25 


.14796 


6.75838 


.16585 


6.02962 


.18384 


5.43966 


; .20194 


4.95201 


35 


26 


.14826 


6.74483 


.16615 


6.01878 


.18414 


5. 430'/7 


' .20224 


4.94460 


34 


27 


.14856 


6.73133 


.16645 


6.00797 


.18444 


5.42192 


.20264 


4.93721 


33 


28 


.14886 


6.71789 


.16674 


5.99720 


.18474 


5.41309 


.20285 


4.92984 


32 


29 


.14915 


6.70460 


.16704 


5.98646 


.18504 


5.40429 


.20315 


4.92249 


31 


30 


.1^45 


6.69116 


. 16734 


5.97576 


.18534 


5.39552 


.20345 


4.91516 


30 


31 


.14975 


6.67787 


. 16764 


5.96510 


.18564 


5.38677 


.20376 


4.90785 


29 


32 


.16005 


6.66463 


. 16794 


5.96448 


.18594 


& 37805 


.20406 


4.90056 


28 


33 


.16034 


6.65144 


.16824 


5.94390 


.18624 


5.36936 


.20436 


4.89330 


27 


34 


.15064 


6.63831 


.16854 


5.93336 


.18654 


6. 36070 


.20466 


4.88605 


2« 


35 


.15094 


6.62523 


.16884 


5.92283 


.18684 


5.35206 


.20497 


4.87882 


26 


36 


.15124 


6.61219 


.16914 


5.91236 


. 18714 


5. 34345 


.20627 


4.87162 


24 


37 


.15153 


6.59921 


.16944 


5.90191 


. 18745 


5.33487 


.20567 


4.86444 


23 


38 


.16183 


6.58627 


.16974 


5.89151 


.18775 


5.32631 


.20588 


4.85727 


22 


39 


.16213 


6. 57339 


.17004 


5.88114 


.18805 


5. 31778 


.20618 


4.85013 


21 


40 


.15243 


6. ,56055 


.17033 


5.87060 


.18835 


5.30928 


.20648 


4.84300 


20 


41 


.16272 


6.64777 


.17063 


5.86051 


.18865 


5.30080 


.20679 


4.83590 


19 


42 


.15302 


6.53503 


.17093 


5.86024 


.18895 


5.29235 


.20709 


4.82882 


18 


43 


.15332 


6.52234 


.17123 


5.84001 


.18025 


5.28393 


.20739 


4.82175 


17 


44 


.15362 


6.50970 


.17153 


5.82982 


.18955 


5.27553 


.20770 


4.81471 


16 


45 


.15391 


6.49710 


.17183 


5.81966 


.18966 


5.26715 


.20800 


4.80769 


15 


46 


.15421 


6.48456 


. 17213 


5.80953 


.19016 


5.26880 


.20630 


4.80068 


14 


47 


.15451 


6.47206 


.17243 


5.79944 


.19046 


6.26048 


.20861 


4.79370 


13 


48 


.15481 


6.46961 


. 17273 


5.78938 


.19076 


5. 24218 


.20891 


4.78673 


12 


49 


.16511 


6.44720 


.17303 


5.77936 


.19106 


5.23391 


.20921 


4.77978 


11 


50 


.15540 


6.43484 


.17333 


5.76937 


.19136 


5.22566 


.20952 


4.77286 


10 


51 


.15570 


6. 42253 


.17363 


5.75941 


.19166 


5.21744 


.20982 


4.76595 


9 


52 


.15600 


6.41026 


.17393 


5.74949 


. 19197 


5.20926 


.21013 


4.75906 


8 


53 


.15630 


6.39804 


.17423 


5.73960 


.19227 


5.20107 


.21043 


4.76219 


7 


54 


.15660 


6.38687 


.17453 


5.72974 


.19257 


5.19293 


.21073 


4. 74634 


6 


55 


.16689 


6.37374 


.17483 


6.71992 


.19287 


5.18480 


.21104 


4.73851 


5 


56 


. 16719 


6.36166 


. 17613 


5.71013 


. 19317 


5. 17671 


.21134 


4. 73170 


4 


57 


.16749 


6.34961 


.17643 


5.70037 


.19347 


5.16863 


. 21164 


4.72490 


3 


58 


.15779 


6. 33761 


. 17573 


5.69064 


.19378 


5.16058 


. 21195 


4. 71813 


2 


59 


.16809 


6.32666 


.17603 


5.68094 


.19408 


5. 16256 


.21225 


4. 71137 


1 


60 


.15838 


G. 31375 


.17633 


5. 6712S 


.19438 


6.14455 


.21256 


4.70463 





/ 


Cotang. 


Tang. 


Cotang. 


Tang. 


Cotang. 


Tang. 


Cotang. 


Tang. 


' 


8l« 


80- 


79' 


78« 



117 



TABLE S.-NATURAL TANGENTS AND COTANGENTS. 



' 


1»' ! 


18' 


1 14« 


1 15- 


/ 


Tang. 


Cotang. 


Tang. 
.?3087 


Cotang. 


. Tang. 


Cotang. 


1 Tang. 


Cotang. 





.21256 


4.70463 


4. 33148 


t .24933 


4.01078 


.26795 


3.73205 


60 


1 


.21286 


4.69791 1 


.23117 


4.32673 


.24964 


4.00682 


.26826 


3.72771 


59 


2 


.21816 


4.69121 


.23148 


4.32001 


1 .24995 


4.00086 


.26857 


3.72338 


58 


3 


.21347 


4.68452 


.23179 


4.31430 


.25026 


3.99592 


.26888 


3.71907 


57 


4 


.21377 


4.67786 


.23209 


4.30860 


.25056 


3.99099 


.26920 


3.71476 


56 


5 


.21408 


4.67121 


.23240 


4.30291 


.25087 


3.98607 


.26951 


3.71046 


55 


6 


.21438 


4.66458 


.23271 


4.29724 


.25118 


3. 98117 


.26982 


3.70616 


54 


7 


.21469 


4.66797 


. 23301 


4.29150 


.25149 


3.97627 


.27013 


3.70188 


63 


8 


.21499 


4.66138 




4.28595 


.25180 


3.97139 


.27044 


3.60761 


52 


9 


.21529 


4.64480 


.23363 


4.28032 


.25211 


3.96651 


.27076 


3.69335 


51 


10 


.21660 


4.63825 


.23393 


4.27471 


.25242 


3.96166 


.27107 


3.68909 


60 


11 


.21690 


4.63171 


.23424 


4.26911 


.25273 


3.96680 


.27138 


3.68486 


49 


12 


.21621 


4.62518 


.23455 


4.26352 


.25304 


3.95196 


.27169 


3.68061 


48 


13 


.21661 


4.61868 


.23486 


4.25795 


.25335 


3. 94713 


.27201 


3.67638 


47 


14 


.21662 


4.61219 


.23516 


4.26239 


.25366 


3.94232 


.27232 


3.67217 


46 


15 


.2in2 


4.60672 


.23547 


4.24685 


.25397 


3. 93751 


.27263 


3.66796 


45 


16 


.21743 


4.59927 


.23578 


4. 24132 


.25428 


3.93271 


.27294 


3.66376 


44 


17 


.21773 


4.69283 


.23608 


4.23580 


.25459 


3.92793 


.27326 


3.65957 


43 


18 


.21804 


4.68641 


.23639 


4.23030 


.25490 


3. 92316 


.27357 


3.65538 


42 


19 


.21834 


4.68001 


.23670 


4.22481 


.25521 


3.91839 


.27388 


3. 65121 


41 


2G 


.21864 


4.57363 


.23700 


4.21933 


.25552 


3.91364 


.27419 


3.64705 


40 


21 


.21805 


4.66726 


.23731 


4.21387 


! .26583 


3.90890 


.27451 


3.64289 


39 


22 


.21925 


4.66091 


.23762 


4.20842 


' .26614 


3.90417 


.27482 


3.63874 


38 


23 


.21956 


4.55468 


.23793 


4.20298 


.25646 


3.89945 


.27513 


3.63461 


37 


24 


.21986 


4.54826 


.23823 


4.19756 


.25676 


3.89474 


.27545 


3.63048 


36 


25 


.22017 


4.54196 


.23854 


4. 19215 


.26707 1 3.89004 | 


.27576 


3.62636 


35 


26 


.22047 


4.63668 


.23885 


4.18675 


.25738 


3.88536 


.27607 


3.62224 


34 


27 


.22078 


4.62941 


.23916 


4. 18137 


.26769 


3.88068 


.27638 


3.61814 


33 


28 


.22108 


4. 62316 


.23946 


4.17600 


.25800 


3.87601 


.27670 


3.61405 


32 


29 


.22139 


4. 51693 


.23977 


4.17064 


.2.5831 


3.87136 


.27701 


3.60996 


31 


30 


.22169 


4. 51071 


.24008 


4.16580 


j .25862 


3.86671 


.27732 


3.60588 


30 


31 


.22200 


4.60461 


.24039 


4.15997 


.25893 


3.86208 


.27764 


3.60181 


29 


32 


.22231 


4.49832 


.24069 


4.15465 


.25924 


3.85746 


.27795 


3. 59775 


28 


33 


.22261 


4.49215 ! 


.24100 


4. 14934 


.25965 


3.852^4 


.27826 


3. 59370 


27 


34 


.22292 


4.4860O 1 


. 24131 


4.14405 


.25986 


3.84824 


.27858 


3.58966 


26 


35 


.22322 


4.47986 


.24162 


4. 13877 


.26017 


3.84364 


.27889 


3.58562 


25 


36 


.22353 


4.47374 , 


. 24193 


4.13350 


.26048 


3.83906 


.27921 


3.58160 


24 


37 


.22383 


4.46764 


.24223 


4.12825 


.26079 


3.83449 


.27952 


3. 57758 


23 


38 


.22414 


4.46155 1 


.24254 


4. 12301 


. 26110 


3.82992 


.27983 


3. 57357 


22 


39 


.22444 


4.45548 1 


.24285 


4.11778 


.26141 


3.82537 


.28015 


3.56957 


21 


40 


.22475 


4.44942 1 


.24316 


4.11266 


.26172 


3.82083 


.28046 


3.66557 


30 


41 


.22605 


4.44338 : 


.24347 


4.10736 


.26203 


3.81630 


.28077 


3.56159 


19 


42 


.22536 


4.43735 1 


. 24377 


4. 10216 


.26235 


3.81177 


.28109 


3.55761 


18 


43 


.22567 


4.43134 1 


.24408 


4.09699 


.26266 


3.80726 


.28140 


3.65364 


17 


44 


.22507 


4.42534 1 


.24439 


4.09182 


I .26297 


3.80276 


.28172 


3.54968 


16 


45 


.22628 


4.41936 ! 


. 24470 


4.08666 


.26328 


3.79827 


.28203 


3. 54573 


15 


46 


.22668 


4.41340 


.24501 


4.08152 


.26359 


3.79378 


.28234 


3. 54179 


14 


47 


."^?6S9 


4.40745 ' 


. 24532 


4.07639 


.26390 


3.78931 


.28266 


3.53785 


13 


48 


.22719 


4.40152 i 


.24562 


4.07127 


.26421 


3.78485 


.28297 


3.53393 


12 


.49 


.22750 


4.30560 1 


. 24593 


4.06616 


.26452 


3.78040 


.28329 


3.53001 11 1 


50 


.22781 


4.38900 1 


.24624 


4.06107 


.26483 


3. 77595 


.28360 


3.52609 


10 


51 


.22811 


4.38381 , 


.24655 


4.06509 


.26515 


3.77152 


.28391 


3. 52219 


9 


52 


.22842 


4. 37793 ! 


.24686 


4.05092 


.26546 


3. 76709 


.28423 


3.61829 


8 


53 


.22872 


4.37207 ! 


. 24717 


4.04586 


.26577 


3.76268 


.28454 


3. 61441 


7 


64 
55 


.22903 


4.36623 ! 


.24747 


4.04081 


.26608 


3.75828 


.28486 


3. 51053 


6 


.22934 


4.36040 , 


.24778 


4.03578 


.26630 


3.75388 


.2a517 


8.50666 


6 


56 
57 
58 
59 


22064 


4.35450 


.24809 


4.03076 


.26670 


3.74950 


.28549 


3.60279 


4 


.22995 


4.34879 


.24840 


4.02574 


.26701 


3.74512 


.28580 


3.49894 


3 


.23026 


4.34300 ; 


.248n 


4.02074 


.26733 


3.74075 


.28612 


3.49609 


2 


.23056 


4.33723 


.24902 


4.01576 


.26764 


3.73(V«) 


.28643 


3. 49125 


1 


60 


.23087 


4.33148 1 


.24933 


4.01078 


! .26795 


3.73205 


.28675 I 3.48741 





t 


CotanR.j Tang. •' 


Cotang. 


Tang. 


Cotang. 


Tang. 


jCotang. Tang. 


1 


IV 


76' 


1 7 


6» 


I 74* 
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TABLE 8.- 


-NATURAL TAN6ENT8 AND COTANGENTS. 




/ 


16- 


17» 


18- 1 


19' 


/ 


Tang. 


Cotang. 


Tang. 


Cotang. 


Tang. 


Cotang. 


Tang. 


Cotang. 





.28675 


3.48741 


.30573 


3.27085 


.32492 


3.07768 


.34433 


2.90421 


60 


1 


.28706 


3.48359 


.30605 


3.26745 


.32524 


3.07464 


.34465 


2.90147 


59 


2 


.28738 


3.47977 


.30637 


3.26406 


.32556 


3.07160 


.34498 


2.89873 


58 


3 


.28769 


3.47596 


.30669 


3.26067 


.32588 


3.06857 


.34530 


2.89600 


57 


4 


.28800 


3.47216 


.30700 


3.25729 


.32621 


3.06554 


.34563 


2.89327 


56 


5 


.28832 


3.46837 


.30732 


3.25392 


.32653 


3.06252 


.34596 


2.89056 


55 


6 


.28864 


3.46458 


.30764 


3.25065 


.32685 


3.05950 


.34628 


2.88783 


54 


7 


.28895 


3.46080 


.30796 


3.24719 


.32717 


3.05649 


.34661 


2.88611 


53 


8 


.28927 


3.45703 


.30828 


3.24383 


.32749 


3.06349 


.34693 


2.88240 


52 


9 


.28958 


3.45327 


.30860 


3.24049 


.32782 


3.05049 


.34726 


2.87970 


51 


10 


.28990 


3. 44951 


.30891 


3.23714 


.32814 


3.04749 


.34758 


2.87700 


60 


11 


.29021 


3.44576 


.30923 


3.23381 


.32846 


3.04450 


.34791 


2.87430 


49 


12 


.29053 


3.44202 


.30055 


3.23048 


.32878 


3.04162 


.34824 


2. 87161 


48 


13 


.29084 


3.43829 


.30987 


3.22715 


.32911 


3.03864 


.34856 


2.86802 


47 


14 


.29116 


3.43456 


.31019 


3.22384 


.32943 


3.03556 


.34889 


2.86624 


46 


16 


.29147 


3.43084 


.31051 


3.22053 


.32975 


3.03260 


.34922 


2.86356 


45 


16 


.29179 


3.42713 


.31083 


3. 21722 


.33007 


3.02963 


.34954 


2.860^ 


44 


17 


.29210 


3.42343 


.31115 


3.21392 


.33040 


3.02667 


.34987 


2.85822 


43 


18 


.29242 


3. 41973 


. 31147 


3.21063 


.33072 


3. 02372 


.35020 


2.85565 


42 


19 


.29274 


3.41604 


.31178 


3.20734 


.33104 


3.02077 


.35052 


2.85289 


41 


20 


.29305 


3. 41236 


. 31210 


3.20406 


.33136 


3. 01783 


.35085 


2.85023 


40 


21 


.29337 


3.40869 


.31242 


3.20079 


.33169 


3.01489 


.35118 


2.84758 


39 


22 


.29368 


3.40502 


.31274 


3. 19752 


.33201 


3.01196 


.35160 


2.84494 


38 


23 


.29400 


3.40136 


.31306 


3. 19426 


.33233 


3.00903 


.35183 


2.84229 


37 


24 


.29432 


8. 39771 


.31338 


3. 19100 


.33266 


3.00611 


.35216 


2.83966 


36 


25 


.29463 


3.39406 


.31370 


3. 18775 


.33298 


3.00319 


.35248 


2.83702 


36 


26 


.29495 


3.39042 


.31402 


3.18451 


.33330 


3.00028 


.35281 


2.83439 


34 


27 


.29526 


3.38679 


.31434 


3. 18127 


.33363 


2.99738 


.35314 


2. 83176 


33 


28 


.29558 


3.38317 


.31466 


3.17804 


.33395 


2.99447 


.35346 


2. 82914 


32 


29 


.29590 


3. 37955 


.31498 


3. 17481 


.33427 


2.99158 


.36379 


2.82653 


31 


30 


.29621 


3. 37594 


.31530 


3. 17159 


.33460 


2.98868 j 


.35412 


2.82391 


30 


31 


.29653 


3.37234 


.31562 


3.16838 


.33492 


2.98580 ' 


.35445 


2.82130 


29 


32 


.29685 


3.36875 


.31594 


3. 16517 


.33524 


2.98292 : 


.35477 


2. 81870 


28 


33 


.29716 


3.36516 


.31626 


3. 16197 


.33557 


2.98004 


.35510 


2. 81610 


27 


34 


.29748 


3.36158 


.31658 


3. 15877 


.33589 


2. 97717 


.35543 


2.81350 


26 


35 


.29780 


3.35800 


.31690 


3.15568 


.33621 


2.97430 


.35576 


2. 81091 


25 


36 


.29811 


3. 35443 


.31722 


3.15240 


.33654 


2.97144 


.35608 


2.80833 


24 


37 


.29843 


3.35087 


. 31754 


3.14922 


.33686 


2.96858 ; 


.35641 


2.80574 


23 


.38 


.2f.875 


3.34732 


.31786 


3.14605 


.33718 


2.96573 


.36674 


2.80316 


22 


39 


.29906 


3.34377 


.31818 


3.14288 


.33751 


2.96288 


.35707 


2.80069 


21 


40 


. 29938 


3. 34023 


. 31850 


3. 13972 


.33783 


2.96004 


.35740 


2.79802 


20 


41 


.29970 


3. 33670 


.31882 


3.13656 


.33816 


2. 95721 


.35772 


2. 79545 


19 


42 


.30001 


3.33317 


. 31914 


3. 13341 


.33848 


2.95437 


.35805 


2.79289 


18 


43 


.30033 


3.32965 


.31946 


3.13027 


.33881 


2.95155 


.35838 


2.79033 


17 


44 


.30065 


3.32614 


.31978 


3. 12713 


.33913 


2.94872 


.35871 


2. 78778 


16 


45 


.30097 


3.32264 


.32010 


3.12400 


' .33945 


2.94591 


.35904 


2.78523 


15 


46 


.30128 


3. 31914 


.32042 


3.12087 


.33978 


2.94309 


.35937 


2.78269 


14 


47 


.30160 


3. 31565 


.32074 


3. 11775 


.34010 


2.94028 


.35969 


2. 78014 


13 


48 


.30192 


3. 31216 


.32106 


3.11464 


.34043 


2.93748 


.36002 


2.77761 


12 


49 


.30224 


3.30868 


. 32139 


3. 11153 


.34075 


2.93468 


.36035 


2.77507 


11 


50 


.30255 


3.30521 


. 32171 


3. 10842 


.34108 


2. 93189 


.36068 


2. 77254 


10 


51 


.30287 


3. 30174 


.32203 


3. 10532 


.34140 


2. 92910 


.36101 


2.77002 


9 


52 


.30319 


3.29829 


.32235 


3. 10223 


. 34173 


2. 92632 


.36134 


2. 76760 


8 


53 


.30351 


3.29483 


. 32267 


3.09914 


.34205 


2. 92354 


. 36167 


2. 76498 


7 


54 


.30382 


3. 29139 


.32299 


3.09606 1 


.34238 


2. 92076 


.36199 


2. 76247 


6 


55 


.30414 


3. 28795 


.32331 


3. 09298 


. 34270 


2. 91799 


.36232 


2.75996 


5 


56 


.30446 


3. 28452 


.32363 


3. 08991 


.34303 


2. 91523 


.36265 


2. 75746 


4 


57 


.30478 


3.28109 


.32396 


3. 08685 


.34335 


2. 91246 


.36298 


2.76496 


3 


58 


.30609 


3. 27767 


. 32428 


3.08379 


.34368 


2.90971 


.36331 


2. 75246 


2 


59 


.30541 


3. 27426 


.32460 


3.08073 


. 34400 2. 90696 


.36364 


2.74997 


1 


60 


.30673 


3.27085 


.32492 


3. 07768 


.34433 2.90421 


.36397 


2. 74748 





/ 


Cotang. 


Tang. 


Cotang. 


Tang. 


Cotang. Tang. 


Cotang. 


Tang: 


' 


73^ 1 


' 7«« 1 


71^ 


70» 
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TABLE 8.— NATURAL TANGENTS AND COTANGENTS. 



' 


20» 


2r 1 


22- 1 


23« 


' 


Tang. 1 Cotang. 


Tang. 


Cotang. 1 


Tang. 


Cotang. 


Tang. 


Cx>tang. 


cT 


.36397 


2.74748 


.38386 


2.60509 1 


.40403 


2.47509 


.42447 


2.3.5585 


60~ 


1 


.36430 


2.74499 


.38420 


2.60283 


.40436 


2.47302 


.42482 


2.35395 


59 


2 


.36463 


2.74251 


.38453 


2.60057 I 


.40470 


2.47095 


.42516 


2.35205 


58 


3 


.364% 


2.74004 


.38487 


2.59831 i 


.40504 


2.46888 


.42551 


2.35015 


57 


4 


.36529 


2.73756 


.38520 


2.59606 , 


.40538 


2.46682 


.42586 


2.34826 


66 


5 


.36562 


2.73509 


.38553 


2.59381 i 


.40572 


2.46476 


.42619 


2.34636 


55 


6 


.36695 


2.73263 


.38587 


2.59156 


.40606 


2.46270 


.42654 


2.34447 


54 


7 


.36628 


2.73017 


.38620 


2.58932 


.40640 


2.46065 


.42688 


2.34258 


53 


8 


.36661 


2.72771 


.38654 


2.58708 


.40674 


2.45860 


.42722 


2.34069 


52 


9 


.36694 


2.72526 


.38687 


2.58484 


.40707 


2.45655 


.42757 


2.33881 


51 


10 


.36727 


2.72281 


.38721 


2.58261 


.40741 


2.46461 


.42791 


2.33693 


60 


11 


.36760 


2.72036 


.38754 


2.58038 


.40775 


2.45246 


.42826 


2.33505 


49 


12 


.36793 


2.71792 


.38787 


2.57815 


.40809 


2.45043 


.42860 


2.33317 


48 


13 


.36826 


2.71548 


.38821 


2.57593 


.40843 


2.44839 


.42894 


2.33130 


47 


U 


.36859 


2.71305 


.38854 


2.57371 


.40877 


2.44636 


.42929 


2.32943 


46 


15 


.36892 


2. 71062 


.38888 


2.67150 


.40911 


2.44433 


.42963 


2.32756 


45 


16 


.36925 


2.70819 


.38921 


2.66928 


.40945 


2.44230 


.42998 


2.32570 


44 


17 


.36968 


2.70577 


.38955 


2.56707 


.40979 


2.44027 


.43032 


2.32383 


43 


18 


.36991 


2.70335 


.38988 


2.56487 


.41013 


2.43826 


.43067 


2.32197 


42 


19 


.37024 


2.70094 


.39022 


2.56266 


.41047 


2.43623 


.43101 


2.32012 


41 


20 


.37057 


2.69853 


.39055 


2.56046 


.41081 


2.43422 


.43136 


2.31826 


40 


21 


.37090 


2.69612 


.39089 


2.55827 


.41115 


2.43220 


.43170 


2.31641 


39 


22 


.37123 


2.69371 


.39122 


2.55608 


.41149 


2.43019 


.43205 


2.31466 


38 


23 


.37157 


2. 69131 


.39156 


2.55389 


.41183 


2.42819 


.43239 


2.31271 


37 


24 


.37190 


2.68892 


.39190 


2.55170 


.41217 


2.42618 


.43274 


2.31086 


36 


25 


.37223 


2.68653 


.39223 


2.54952 


.41251 


2.42418 


.43308 


2.30902 


35 


26 


.37256 


2.68414 


.39257 


2.54734 


.41285 


2.42218 


.43343 


2.30718 


34 


27 


.37289 


2. 68175 


.39290 


2.64516 


.41319 


2.42019 


.43378 


2.30534 


33 


28 


.37322 


2.67937 


.39324 


2.54299 


.41363 


2.41819 


.43412 


2.30351 


32 


29 


.37355 


2.67700 


.39357 


2.54082 


.41387 


2.41620 


.43447 


2.30167 


31 


30 


.37388 


2.67462 


.39391 


2.53865 


.41421 


2.41421 


.43481 


2.29984 


30 


31 


.37422 


2.67225 


.39425 


2.53648 


.41455 


2.41223 


.43516 


2. 29801 


29 


32 


.37455 


2.66989 


.39458 


2.53432 


.41490 


2.41025 


.43550 


2.29619 


28 


33 


.37488 


2.66762 


.39492 


2.53217 


.41624 


2.40827 


.43585 


2.29437 


27 


34 


.37521 


2.66516 


.39526 


2.63001 


.41668 


2.40629 


.43620 


2.29254 


26 


35 


.37554 


2.66281 


.39559 


2.62786 


.41592 


2.40432 


.43654 


2.29073 


25 


36 


.37588 


2.66046 


.39593 


2.52.571 


.41626 


2.402ai5 


.43689 


2.28891 


24 


37 


.37621 


2.65811 


.39626 


2.52357 


.41660 


2.40038 


.43724 


2.28710 


23 


38 


.37654 


2.65576 


.39660 


2.52142 


.41694 


2.39841 


.43758 


2.28d28 


22 


39 


.37687 


2.65342 


.39094 


2.51929 


.41728 


2.39645 


.43793 


2.28348 


21 


40 


.37720 


2.65109 


.39727 


2.61716 


.41763 


2.39449 


.43828 


2.28167 


20 


41 


.37754 


2.64875 


.39761 


2.51502 


.41797 


2.39253 


.438C2 


2. 27987 


19 


42 


.37787 


2.64642 


.39795 


2.51289 


.41831 


2.39058 


.43897 


2.27806 


18 


43 


.37820 


2.64410 


.39829 


2.51076 


.41865 


2.38863 


.43932 


2.27626 


17 


44 


.37853 


2.64177 


.39862 


2.60864 


.41899 


2.38668 


.43966 


2.27447 


16 


46 


.37887 


2.63945 


.39896 


2.60652 


.41933 


2.38473 


.44001 


2.27267 


15 


46 


.37920 


2.63714 


.39930 


2.50440 


.41968 


2.38279 


.44036 


2.27088 


14 


47 


.37953 


2.63483 


.39963 


2.50229 


.42002 


2.38084 


.44071 


2.2C909 


13 


48 


.37986 


2.63252 


.39997 


2.50018 


.42036 


2. 37891 


.44105 


2.26730 


12 


49 


.38020 


2.63021 


.40031 


2.49807 


.42070 


2. 37697 


.44140 


2.26652 


11 


50 


.38063 


2.62791 


.40065 


2.49597 


.42105 


2.37504 


.44175 


2.26374 


10 


51 


.38086 


2. 62561 


.40098 


2.49386 


.42139 


2. 37311 


.44210 


2.26196 


9 


52 


.38120 


2.62332 


.40132 


2.49177 


.42173 


2.37118 


.44244 


2.26018 


8 


53 


.38153 


2.62103 


.40166 


2.48967 


.42207 


2.36925 


.44279 


2.25840 


7 


54 


.38186 


2.61874 


.40200 


2.48768 


.42242 


2.36733 


.44314 


2.25663 


6 


55 


.38220 


2.61646 


.40234 


2.48549 


.42276 


2.36541 


.44349 


2.25486 


5 


56 


.38253 


2. 61418 


.40267 


2.48340 


.42310 


2.36349 


.44384 


2.26309 


4 


57 


.38280 


2.61190 


.40301 


2. 48132 


.42345 


2. 36158 


.44418 


2.25132 


3 


68 


.38320 


2.60963 


.40335 


2. 47924 


.42379 


2. 35967 


.44453 


2. 24956 


2 


59 


.38353 


2.60736 


. 4r)3r)9 


2. 47716 


. 42413 


2.35776 


.44488 


2.24780 


1 


60 


.38386 


2.60509 


.40403 


2.47509 


.42447 
Cotang. 


2. 35585 


.44523 


2.24604 





' 


Cotang. 


Tang. 


Cotang. 


Tang. 


Tang. 


Cotang. 


Tang. 


/ 


eo" 


€ 


8° 


67* 


66- 
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TABLE 8.-NATURAL TANGENTS AND COTANGENTS. 



' 


24° 


25° j 


26* 


27* 


' 


Tang. 


Cotang. 


Tang. 


Cotang. 


Tang. 


Cotang. 


Tang. 


Cotang. 





.44523 


2.24004 


.46631 


2. 14461 


.48773 


2.05030 


.50953 


1.96261 


60~ 


1 


.44658 


2.24428 


.46666 


2.14288 


.48809 


2.04879 


.50989 


1.96120 


59 


2 


.44593 


2.24252 


.46702 


2. 14126 


.48846 


2.04728 


.51026 


1.95979 


58 


8 


.44627 


2.24077 


.46737 


2.13963 


.48881 


2.04577 


.51063 


1.95838 


57 


4 


.44662 


2.23902 


.46772 


2. 13801 


.48917 


2.04426 


.51099 


1.95698 


56 


B 


.44697 


2.23727 


.46808 


2.13639 


.48953 


2.04276 


.51136 


1.95557 


65 


6 


.44732 


2.23663 


.46843 


2. 13477 


.48989 


2.04125 


.51173 


1.95417 


54 


7 


.44767 


2.23378 


.46879 


2. 13316 


.49026 


2.03976 


.51209 


1.95277 53 


8 


.44802 


2.23204 


.46914 


2. 13164 


.49062 


2.03826 


. 61246 


1.95137 152 


9 


.44837 


2.23030 


.46950 


2.12993 


.49098 


2.03675 


.51283 


1.94997 51 


10 


.44872 


2.22857 


.46986 


2.12832 


.49134 


2.03526 


.51319 


1. 94868 50 


11 


.44907 


2.22683 


.47021 


2. 12671 


. 49170 


2.03376 


.51366 


1.94718 49 


12 


.44942 


2.22510 


.47056 


2. 12511 


.49206 


2.03227 


.51393 


1.94679 


48 


13 


.44977 


2.22337 


.47092 


2.123S0 


.49242 


2.03078 


.51430 


1.94440 


47 


14 


.45012 


2.22164 


.47128 


2. 12190 


.49278 


2.02929 


.51467 


1.94301 


46 


16 


.45047 


2.21992 


.47163 


2.12030 


.49316 


2.02780 


.51503 


1.94162 


45 


16 


.45082 


2.21819 


.47199 


2. 11871 


.49361 


2.02631 


.51640 


1.94023 


44 


17 


.45117 


2.21647 , 


.47234 


2.11711 


.49387 


2.02483 


.61577 


1.93886 


43 


18 


.46152 


2.21476 


.47270 


2. 11552 


.49423 


2.02335 


.61614 


1.93746 


42 


19 


.45187 


2.21304 ; 


.47306 


2. 11392 


.49459 


2.02187 


.51651 


1.93608 


41 


20 


.45222 


2.21132 


.47341 


2.11233 


.49496 


2.02039 


.51688 


1.93470 


40 


21 


.45257 


2.20961 


. 47377 


2. 11075 


.49532 


2.01891 


. 51724 


1.93332 


39 


22 


.45292 


2.20790 


. 47412 


2. 10916 


.49568 


2.01743 


.51761 


1.93195 


38 


23 


.45327 


2.20619 


.47448 


2.10758 


.49604 


2.01596 


.51798 


1.93067 


37 


24 


.45362 


2.20449 


.47483 


2.10600 


.49640 


2.01449 


.51835 


1.92920 


36 


25 


.45397 


2.20278 


.47619 


2.10442 


.49677 


2.01302 


.51872 


1.92782 


35 


26 


.45432 


2.20108 


.47556 


2.10284 


.49713 


2.01155 


.51909 


1.92645 


34 


27 


.45467 


2.19938 


.47690 


2. 10126 


. 49749 


2.01008 


.51946 


1.92508 


33 


28 


.45502 


2.19769 


.47626 


2.09969 


.49786 


2.00862 


.51983 


1.92371 


32 


29 


.45538 


2.19699 


.47662 


2.09811 


.49822 


2.00715 


.52020 


1.92235 


31 


30 


.45573 


2.19430 


.47698 


2.09664 


.49858 


2.00569 


.52067 


1.92098 


30 


31 


.45608 


2. 19261 


.47733 


2.09498 


.49894 


2.00423 


.52094 


l.r^Tt>62 


29 


32 


.45643 


2.19092 


.47769 


2.09341 


.49931 


2.00277 


. 52131 


i.rJi>26 


28 


33 


.45678 


2.18923 


.47805 


2.09184 


.49967 


2.00131 


.52168 


i.'.mw 


27 


34 


.45713 


2. 18756 


.47840 


2.09028 


.50004 


1.99986 


.52206 


i.!ji:64 


26 


35 


.45748 


2.18587 


.47876 


2.08872 


.50040 


1.99841 


.52242 


l.'jl H8 


25 


36 


.45784 


2. 18419 


.47912 


2.08716 


.50076 


1.99695 


.52279 


i.'.n-J82 


24 


37 


.45819 


2. 18251 


.47948 


2.08560 


. 50113 


1.99530 


.52316 


I. 'J 1147 


23 


38 


.45854 


2.18084 


.47984 


2.08405 


.60149 


1.99406 


.52363 


l.'.J|rM2 


22 


39 


.45889 


2. 17916 


.48019 


2.08250 


.50185 


1.99261 


.52390 


l.'ja^76 


21 


40 


.45024 


2. 17749 


.48055 


2.08094 


.50222 


1.99116 


.52427 


l.rin741 


20 


41 


.45960 


2. 17682 


.48091 


2.07939 


.50258 


1.98972 


.52464 


1.90607 


19 


42 


.46995 


2. 17416 


.48127 


2.07785 


.50295 


1.98828 


.52501 


1.90472 


18 


43 


.46030 


2. 17249 


.48163 


2.07630 


.50331 


1.98684 


.62538 


1.90337 


17 


44 


.46066 


2.17083 


.48198 


2.07476 


.50368 


1.98540 


.52576 


1.90203 


16 


45 


.46101 


2. 16917 


.48234 


2.07321 


.60404 


1.98396 


.52613 


1.90069 


15 


46 


.46136 


2. 16751 


.48270 


2.07167 


.60441 


1.98253 


.52650 


1.89935 


14 


47 


.46171 


2.16586 


.48306 


2.07014 


.50477 


1.98110 


.52687 


1.89801 


13 


48 


.46206 


2.16420 


.48342 


2.06860 


.50614 


1.97966 


.62724 


1.89667 


12 


49 


.46242 


2. 16266 


.48378 


2.06706 


.50550 


1.97823 


.52761 


1.89533 


11 


50 


.46277 


2.16090 


.48414 


2.06553 


.60587 


1.97681 


.62798 


1.89400 


10 


51 


.46312 


2.16925 


.48450 


2.06400 


.50623 


1.97538 


.52836 


1.89266 


9 


52 


.46348 


2. 15760 


.48486 


2.06247 


.60660 


1.97395 


.52873 


1.89133 


8 


53 


.46383 


2.15696 


.48521 


2.06094 


.50696 


1.97263 


.52910 


1.89000 


7 


54 


.46418 


2. 15432 


.48557 


2.05942 


.50733 


1.97111 


.52947 


1.88867 


6 


55 


.46454 


2.15268 


.48593 


2.06790 


.50769 


1.96969 


.52985 


1.88734 


6 


56 


.46489 


2.16104 


.48629 


2.05637 


.50806 


1.96827 


.63022 


1.88602 


4 


57 


.46625 


2.14940 


.48665 


2.05485 


.50843 


1.96686 


.53069 


1.88469 


3 


58 


.46660 


2. 14777 


.48701 


2.05333 


.50879 


1.96644 


.53096 


1.88337 


2 


59 


.46595 


2. 14614 


.48737 


2.05182 


.50916 


1.96402 


. 53134 


1.88205 


1 


60 


.46631 


2. 14461 


.48773 


2.05030 


.50953 


1.96261 


.53171 


1.88073 





' 


Cotang. 


Tang. 


Cotang. 


Tang. 


Cotang. 


Tang. 


Cotang- 


Tang. 


' 


65 «» 


64* 


63* 


62- 
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TABLE 8.— NATURAL TANGENTS AND COTANGENTS. 



/ 


28* 1 


29* 1 


30° 1 


31* 


' 


Tang. 


Cotang. 


Tang. 


Cotang. 


Tang. 


Cotang. 


Tang. 


Cotang. 





.53171 


1.88073 


.55431 


1.8J405 


.67736 


1.73205 


.60086 


1.66428 


60 


1 


.53208 


1.87941 


.55469 


1.80281 


.57774 


1.73089 


.60126 


1.66318 


60 


2 


.53246 


1.87809 


.65507 


1.80158 


.67813 


1.72973 


.60165 


1.66209 


58 


3 


.53283 


1.87677 


.65546 


1.80034 


.57851 


1.72857 


.60205 


1.66099 


57 


4 


.53320 


1.87546 


.55583 


1.79911 


.57890 


1.72741 


.60245 


1.66990 


56 


5 


.53358 


1.87415 


.55621 


1.79788 


.57929 


1.72625 


.60284 


1.65881 


55 


6 


.53395 


1.87283 


.55659 


1.79665 


.67968 


1.72509 


.60324 


1.65772 


54 


7 


.53432 


1.87152 


.55697 


1.79542 


.58007 


1.72393 


.60364 


1.66663 


53 


8 


.53470 


1.87021 


.55736 


1.79419 


.68046 


1.72278 


.60403 


1.65554 


52 


9 


.63507 


1.86891 


.55774 


1.79296 


.68085 


1. 72163 


.60443 


1.65445 


51 


10 


.63545 


1.86760 


.55812 


1.79174 


.58124 


1.72047 


.60483 


1.65337 


50 


11 


.53582 


1.86630 


.55850 


i.r^i>5i 


.68162 


1.71932 


.60622 


1.65228 


49 


12 


.53620 


1.86499 


.55888 


1.7,-:'.i29 


.68201 


1.71817 


.60562 


1.65120 


48 


13 


.53657 


1.86369 


.55926 


1.7,^>07 


.68240 


1.71702 


.60602 


1.65011 


47 


14 


.53694 


1.86239 


.55964 


1.7-^ 


.68279 


1.71588 


.60642 


1.64903 


46 


15 


.53732 


1.86109 


.66003 


1 7N-.63 


.68318 


1.71473 


.60681 


1.64795 


45 


16 


.53769 


1.85979 


.56041 


1.7^141 


.58357 


1.71358 


.60721 


1.64687 


44 


17 


.53807 


1.85850 


.66079 


1.7>.a9 


.58396 


1.71244 


.60761 


1.64579 


43 


18 


.5;J844 


1.85720 


.66117 


1.7-198 


.58436 


1.71129 


.60801 


1.64471 


42 


19 


.53882 


1. 85591 


.66156 


1.7.vf77 


.58474 


1.71015 


.60841 


1.W363 


41 


20 


.53920 


1.85462 


.56194 


1.7r'.i55 


.6a513 


1.70901 


.60881 


1.64250 


40 


21 


.53957 


1. 8.-^33 


.66232 


1.77^34 


.58552 


1.70787 


.60921 


1.64148 


39 


22 


.53995 


l.h'-04 


.66270 


i.vt:i3 


.58591 


1.70673 


.60960 


1.64041 


38 


23 


.54032 


1.K-JVJ75 


.5a309 


1.77-i92 


.58631 


1.70560 


.61000 


1.63934 


37 


24 


.54070 


1.KIU46 


.56347 


1.7, -471 


.58670 


1.70446 


.61040 


1.63826 


36 


25 


.54107 


l.bl^l8 


.56385 


1.77:l51 


.68709 


1.70332 


.61080 


1.63719 


35 


26 


.54145 


1.SU.89 


.56424 


1.7;-J30 


.58748 


1.70219 


.61120 


1.63612 


34 


27 


.54183 


l.Kl.-.Bl 


.56462 


1.77110 


.68787 


1.70106 


.61160 


1.63505 


33 


28 


.54220 


l.S 1-133 


.56501 


l.Ti:>90 


.58826 


1.69992 


.61200 


1.63398 


32 


29 


.54258 


1.M:L05 


.56539 


1.71.^69 


.68865 


1.69879 


.61240 


1.63292 


31 


30 


.54296 


l.snr7 


.56577 


1.7 .-49 


.58905 


1.69766 


.61280 


1.63185 


30 


31 


.54333 


I. .Mi 49 


.56616 


1.7i-ri.29 


.68944 


1.69663 


.61320 


1.63079 


29 


32 


.54371 


1. H ;if22 


.56654 


1.7im10 


.68983 


1.69541 


.61360 


1.62972 


28 


33 


.54409 


l..^•;:^4 


.5e6a3 


1.7i..i90 


.59022 


1.69428 


.61400 


1.62866 


27 


34 


.54446 


1. vif-.67 


.56731 


1.7 I.J 71 


.59061 


1.69316 


.61440 


1.62760 


26 


35 


.544^ 


1. ^Li40 


.56769 


1.7.. 151 


.59101 


1.69203 


.61480 


1.62664 


25 


36 


.54522 


1.^:^.13 


.56808 


1.7I.M32 


.69140 


1.69091 


.61520 


1.^2548 


24 


37 


.54560 


l.>^-86 


.56840 


1.7' 113 


.59179 


1.68979 


.61561 


1.62442 


23 


38 


.54597 


l.s:il59 


.56885 


1.7-:94 


.59218 


1.68866 


.61601 


1.62336 


22 


39 


.54635 


l.s:-.ii33 


.56923 


1.77..;75 


.59258 


1.68754 


.61641 


1.62230 


21 


40 


.54673 


l.v,-,06 


.56902 


1.7-.-56 


.59297 


1.68043 


.61081 


1.62125 


20 


41 


.54711 


1.82780 


.67000 


1.75437 


.69336 


1.68531 


.61721 


1.62019 


19 


42 


.54748 


1.82654 


.67039 


1.75319 


.59376 


1.68419 


.61761 


1.61914 


18 


43 


.54786 


1.82528 


.57078 


1. 75200 


.59415 


1.68308 


.61801 


1.61808 


17 


44 


.54824 


1.82402 


.57U6 


1.75082 


.69454 


1.08196 


.61842 


1. 61703 


16 


45 


.54862 


1.82276 


.57155 


1. 74904 


.59494 


1.68085 


.61882 


1.61598 


16 


40 


.54900 


1.82150 


.57193 


1.74846 


.59533 


1.67974 


.61922 


1.61493 


14 


47 


.54938 


1.82025 


.67232 


1.74728 


.59573 


1.67863 


.61962 


1.61388 


13 


48 


.54975 


1.81899 


.67271 


1. 74010 


. 59012 


1.67752 


.62003 


1.61283 


12 


49 


.55013 


1.81774 


.57309 


1. 74492 


.69051 


1. 67641 


.62043 


1.61179 


11 


50 


.55051 


1. 816i9 


.57348 


1. 74375 


.59091 


1. 67530 


.02083 


1. 61074 


10 


51 


.55089 


1.81524 


.67386 


1.74257 


.69730 


1.67419 


. 62124 


1.60970 


9 


52 


.55127 


1.81399 


.57425 


1.74140 


.59770 


1. 67309 


.62164 


1.60865 


8 


53 


.55165 


1. 81274 


.57464 


1.74022 


.59809 


1. 67198 


. 02204 


1. 60761 


7 


54 


.55203 


1.81150 


.57503 


1. 73905 


.59849 


1.67088 


.62245 


1.60057 





55 


.55241 


1.81025 


.57541 


1.73788 


.59888 


1.60978 


.62285 


1.60553 


5 


56 


.55279 


1.80901 


.57580 


1.73671 


.59928 


1.60807 


.02325 


1.60449 


4 


57 


.55317 


i.8o;vv 


.57619 


1.73555 


.59967 


1.66757 


.62306 


1.6ft345 


3 


58 


.55355 


1.80653 


.57657 


1. 73438 


.60007 


1.66()47 


.62406 


1.60241 


2 


59 


.55393 


1.80529 


.57096 


1. 73321 


.60046 


1.66538 


.62446 


1. 60137 


1 


GO 


.55431 


1.80405 


.57735 


1.73205 


.60086 


1.06428 


.02487 


1.00033 





' 


3otang. 


Tang. 


Cotang. 


Tang. 


Cotang. 


Tang. 


C/Otang. 


Tang. 


' 


ei" 


GO- 


5 


9» 


j 58* 
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TABLfi 8.- 


-NATVEAL f AK^CNTg AND COTANOENTg. 




/ 


32' 


33- 


34» 


35« 


/ 


Tang. 


Cotang. 


Tang. 


Cotang. 


Tang. 


Cotang. 


Tang. 


Cotang. 





.62487 


1.60033 


.64941 


1.53986 


.67451 


1.48256 


.70021 


1.42815 


60 


1 


.62527 


1.59930 


.64982 


1.53888 


.67493 


1.48163 


.70064 


1.42726 


50 


2 


.62568 


1.60826 


.65024 


1.63791 


.67536 


1.48070 


.70107 


1.42638 


68 


3 


.62606 


1.59723 


.65065 


1.53693 


.67578 


1.47977 


.70161 


1.42550 


67 


4 


.62649 


1.59620 


.65106 


1.53595 


.67620 


1.47885 


.70194 


1.42462 


56 


5 


.62689 


1.59517 


.65148 


1.63497 


.67663 


1.47792 


.70238 


1.42374 


66 


6 


.62730 


1.59414 


.65189 


1.53400 


.67705 


1.47099 


.70281 


1.42286 


64 


7 


.62770 


1.59311 


.65231 


1.53302 


.67748 


1.47607 


.70325 


1.42196 


53 


8 


.62811 


1.59208 


.65272 


1.53205 


.67790 


1.47514 


.70368 


1.42110 


53 


9 


.628^ 


1.50105 


.65314 


1.53107 


.67832 


1.47422 


.70412 


1.42022 


51 


10 


.62892 


1.59002 


.65355 


1.53010 


.67876 


1.47330 


.70455 


1.41934 


50 


11 


.62033 


1.58900 


.65397 


1.52913 


.67917 


1.47238 


.70499 


1.41847 


49 


12 


.62973 


1.68797 


.65438 


1.52816 


.67960 


1.47146 


.7(»42 


1.41750 


48 


13 


.63014 


1.58695 


.65480 


1.62719 


.68002 


1.47053 


.70686 


1.41672 


47 


14 


.63055 


1.68503 


.66621 


1.52622 


.68045 


1.46962 


.70629 


1.41684 


46 


15 


.63095 


1.58490 


.65563 


1.52525 


.68088 


1.46870 


.70673 


1.41497 


45 


1« 


-63136 


1.68386 


.65604 


1.62429 


.68130 


1.46778 


.70717 


1.41409 


44 


17 


.63177 


1.68286 


.65646 


1.52332 


.68173 


1.46686 


.70760 


1.41322 


43 


18 


.63217 


1.58184 


.65688 


1.52235 


.68216 


1.46595 


.70804 


1.41236 


42 


19 


.63258 


1.68083 


.65729 


1.62139 


.68258 


1.46503 


.70848 


1.41148 


41 


20 


.63299 


1.67981 


.65771 


1.52043 


.68301 


1.46411 


.70891 


1.41061 


40 


21 


.63340 


1.57879 


.65M3 


1.51946 


.68343 


1.46320 


.70935 


1.40974 


39 


22 


.63380 


1-57778 


.65864 


1.51850 


.68386 


1.46229 


.70979 


1.40887 


38 


23 


.63421 


1.57676 


.65896 


1.51764 


.68429 


1.46187 


.71023 


1.40600 


37 


24 


.63462 


1.57575 


.65988 


1.61658 


.08471 


1.46046 


.71066 


1.40714 


36 


25 


.63508 


1.57474 


.65980 


1.51562 


.68614 


1.4^55 


.71110 


1.40627 


35 


26 


.63544 


1.57372 


.66021 


1.51466 


.68567 


1.45864 


.71154 


1.40540 


34 


27 


.63584 


1.57271 


.66063 


1. 51370 


.68600 


1.45773 


.71198 


1.40454 


33 


28 


.(m?4> 


1.67170 


.66105 


1. 51275 


.68642 


1.45682 


.71242 


1.40367 


32 


, 29 


.63666 


1.57069 


.66147 


1.51179 


.68685 


1.45592 


.71285 


1.40281 


31 


30 


.63707 


1.56969 


.66189 


1.51084 


.68728 


1.46601 


.71329 


1.40195 


30 


31 


.63748 


1.56868 


.66230 


1.50988 


.68771 


1.45410 


.71373 


1.40109 


29 


32 


.63789 


1.56787 


.66272 


1.50693 


.68814 


1.45320 


. 71417 


1.40022 


28 


33 


.63830 


1.56667 


.66314 


1.50797 


.68867 


1.45229 


.71461 


1.39936 


27 


34 


.63871 


1.56666 


.66356 


1.50702 


.68900 


1.45139 


.71505 


1.39850 


26 


35 


.63912 


1.66466 


.66398 


1.50607 


.68942 


1.45049 


.71549 


1.39764 


25 


35 


.63953 


1.56366 


.66440 


1.50612 


.68986 


1.44958 


.71593 


1.39679 


24 


37 


.63994 


1.56265 


.66482 


1.60417 


.69028 


1.44868 


.71637 


1.39593 


23 


38 


.64035 


1. 56165 


.66524 


1.50322 


.69071 


1.44778 


.71681 


1.39507 


22 


39 


.64076 


1.66065 


.66566 


1.60228 


.69114 


1.44688 


.71725 


1.39421 


21 


40 


.64U7 


1.55066 


.66608 


1.60133 


.69157 


1.44598 


.71769 


1.39336 


20 


41 


.64158 


1.65866 


.66650 


1.50088 


.69200 


1.44508 


. 71813 


1.39250 


19 


42 


.64199 


1.55766 


.66692 


1.49944 


.69243 


1.44418 


. 71857 


1.39165 


18 


43 


.64Sm 


1.55666 


.66734 


1.49849 


.69286 


1.44329 


.71901 


1.39079 


17 


44 


.64281 


1.55567 


.66776 


1.49755 


.69329 


1.44239 


.71946 


1.38994 


16 


45 


.64322 


1.65467 


.66818 


1.49661 


.69372 


1.44149 ! 


.71990 


1.38909 


15 


46 


.64363 


1.55368 


.66860 


1.49566 


.69416 


1.440G0 1 


.72034 


1.38824 


14 


47 


.64404 


1.55269 


.66902 


1.49472 


.69459 


1.43970 


.72078 


1.38738 


13 


48 


.64446 


1.55170 


.66944 


1.49378 


.69502 


1. 43881 ■ 


.72122 


1. 38653 


12 


49 


.«4487 


1.65071 


.66986 


1.49284 


.69545 


1. 43792 


.72167 


1.38568 


11 


50 


.64528 


1.64972 


.67028 


1.49190 


.69588 


1.43703 


.72211 


1.88484 


10 


51 


.64569 


1.54873 


.67071 


1.49097 


.69631 


1.43614 


.72255 


1.38399 


9 


52 


.64610 


1. 54774 


. 67113 


1.49003 


.69675 


1.43525 ' 


.72299 


1.38314 


8 


53 


.64652 


1.54675 


. 67155 


1.48909 


.69718 


1.43436 1 


.72344 


1.38229 7 1 


54 


.64693 


1. 64576 


.67197 


1. 48816 


.69761 


1.43347 


.72388 


1.38145 


6 


55 


.64734 


1.54478 


.67239 


1.48722 


.69804 


1.43258 


. 72432 


1.38000 


5 


56 


.64775 


1.54379 


.67282 


1.48629 


.69847 


1.43169 


. 72477 


1.37976 


4 


57 


.64817 


1.54281 


.67324 


1.48536 


.69891 


1.43080 


.72521 


1. 37891 


3 


58 


.64858 


1.54183 


.67366 


1.48442 


.69934 


1.42992 


.72565 


1.37807 


2 


59 


.64899 


1.54085 


.67409 


1.48349 


.69977 


1.42903 


.72610 


1.3V722 


1 


60 


.64941 


1.53986 


.67451 


1.48256 


.70021 


1.42815 


.72654 


1.37638 





' 


Cotang. 


Tang. 


Cotang. 


Tang. 


Cotang. 


Tang. 1 


Cotang. 


Tang. 


t 


57" 1 


56* 1 


55- ! 


54- 



123 



TABLE S.-NATUBAL TANGENTS AND COTANG?I»iXS- 



' 


36° 


37' 


38** 


39« 


, 


Tang. 


Cotang. 


Tang. 


Cotang. 


Tang. 


Cotang. 


Tang. 


Cotang. 





.72654 


1.37a38 


.75355 


1.32704 


.78129 


1.27994 


.80978 


1.23490 


60 


1 


.72699 


1.37564 


.75401 


1.32624 


.78175 


1.27917 


.81027 


1.23«I6 


59 


2 


.72743 


1. 37470 


.75447 


1.32544 


.78222 


1. 27841 


.81075 


1.23343 


58 


3 


.72788 


1.37386 


.75492 


1.32464 


.78269 


1.27704 


.81123 


1.2327a 


57 


4 


.72832 


1.37302 


.75538 


1.32384 


.78316 


1.27688 


.81171 


1.23196 


56 


5 


.72877 


1.37218 


.75584 


1.32304 


.78363 


1.27611 


.81220 


1.23123 


65 


6 


.72921 


1.37134 


.75629 


1.32224 


.78410 


1.27535 


.812C8 


1-23050 


54 


7 


.72966 


1.37050 


.75675 


1.32144 


.78457 


1.27458 


. 81316 


1.22977 


63 


8 


. 73010 


1.36967 


.75721 


1.32064 


.78504 


1.27382 


.81364 


1.22904 


52 


9 


.73055 


1.36883 


.75767 


1.31984 


.78551 


1. 2730() 


.81413 


1-22831 


51 


10 


.73100 


1.36800 


.75812 


1.31904 


.78598 


1.27230 j 


.81461 


K22758 


50 


11 


.73144 


1 rinvie 


.75858 


1.31825 


.78645 


1.27153 


. 81510 


1.22685 


49 


12 


.73189 


1 :ii.)33 


.75904 


1.31746 


.78692 


1.27077 I 


.81558 


1.22612 


48 


13 


.73234 


r ii.»49 


.75950 


1.31666 


.78739 


1.27001 ' 


.81606 


1.225.'59 


47 


14 


.73278 


1 :i.t66 


.75996 


1.31586 


.78786 


1.26925 1 


.81656 


1.22467 


46 


15 


.73323 


1 :iM:|83 


.76042 


1.31507 


.78834 


1.26849 1 


.81703 


1.22394 


45 


16 


.73308 


1 iiSOO 


.76088 


1.31427 


.78881 


1.26774 ; 


. 81752 


1.22321 


U 


17 


.73413 


l.:i'J17 


.76134 


1.31348 


.78928 


1.26698 1 


.81800 


1.22249 


43 


18 


.73457 


l.:LiU34 


.76180 


1.31269 


.78975 


1.26622 ! 


.81849 


1.22176 


42 


19 


.73502 


1 :umi 


.76226 


1.31190 


.79022 


1.26646 i 


.81898 


1.22104 


41 


20 


.73547 


l.:iV968 


.76272 


1.31110 


.790'/0 


1.26471 ' 


.81946 


1.22031 


40 


21 


.73592 


1.35885 


.76318 


1.31031 


.79117 


1.26395 : 


.81995 


1.21959 


39 


22 


.73637 


1.35802 


.76304 


1.30962 


.79164 


1.26319 1 


.82044 


1.21886 


38 


23 


.73681 


1.35719 


.76410 


1.30873 


.79212 


1.26244 1 


.82092 


1. 21814 


37 


24 


.73726 


1.35637 


.76456 


1.30795 


.79259 


1.26169 1 


.82141 


1.21742 


36 


25 


.73771 


1.35554 


.76502 


1.30716 


.79306 


1.26093 1 


.82190 


1.21670 


35 


26 


.73816 


1.35472 


.76548 


1.30637 


.79354 


1.26018 1 


.82238 


1.21598 


34 


27 


. 73861 


1.35389 


.76594 


1.30558 


.79401 


1.25943 


.82287 


1.21526 


33 


28 


.73906 


1.35307 


.76640 


1.30480 


.79449 


1.25867 1 


.82336 


1.21454 


32 


29 


.73951 


1.35224 


.76686 


1.30401 


.79496 


1.25792 1 


.82385 


1.21382 


31 


30 


.73996 


1.35142 


.76733 


1.30323 


.79544 


1.25717 1 


.82434 


1.21310 


30 


31 


.74041 


1.35060 


.76779 


1.30244 


.79591 


1.25642 j 


.82483 


1.21238 


29 


32 


.74086 


1.34978 


.76825 


1.30166 


.79639 


1.25567 ! 


.82531 


1.21166 


28 


33 


.74131 


1.34896 


.76871 


1.30087 


.79686 


1.25492 , 


.82580 


1.21094 


27 


34 


.74176 


1.34814 


.76918 


1.30009 


.79734 


1.25417 


.82629 


1.21023 


26 


35 


.74221 


1.34732 


.76964 


1.29931 


. 79781 


1.25343 1 


.82678 


1.20951 


25 


36 


.74267 


1.34650 


.77010 


1.29853 


.79829 


1.25268 1 


.82727 


1.20879 


24 


37 


.74312 


1.34568 


.77057 


1.29775 


.79877 


1.25193 


.82776 


1.20808 


23 


38 


.74357 


1.34487 


.77103 


1.29696 


.79924 


1.25118 1 


.82825 


1.20736 


22 


39 


.74402 


1.34405 


.77149 


1.29618 


.79972 


1.25044 


.82874 


1.206C5 


21 


40 


.74447 


1.34323 


.77190 


1.29541 


.80020 


1.24969 


.82923 


1.20593 


20 


41 


.74492 


1.3m2 


.77242 


1.29463 


.80067 


1.24895 


.82972 


1.20522 


19 


42 


.74538 


1.3 niO 


.77289 


1.29385 


.80115 


1.24820 


.83022 


1.20461 


18 


43 


.74583 


1.3 J' '79 


.77335 


1.29307 


.80163 


1. 24746 


.83071 


1.20379 


17 


44 


.74628 


i.3.;.r.8 


.77382 


1.29229 


.80211 


1.24672 


.83120 


1.20308 


16 


45 


.74674 


1.3 1 16 


.77428 


1.29152 


.80258 


1.24597 


.83169 


1.20237 


15 


46 


.74719 


1.3 5 


.77475 


1.29074 


.80306 


1.24523 


.83218 


1.20166 


14 


47 


.74764 


1.3 . 4 


.77521 


1.28997 


.80354 


1.24449 , 


.83268 


1.20095 


13 


48 


.74810 


1.3 3 


.77568 


1.28919 


.80402 


1.24375 1 


.83317 


1.20024 


12 


49 


.74855 


1.3 J2 


•. 77615 


1.28842 


.80450 


1.24301 1 


.83366 


1.19963 


11 


50 


.74900 


1.3 ;i 


.77661 


1.28764 


.80498 


1.24227 1 


.83415 


1.19882 


10 


51 


.74946 


1.33430 


.77708 


1.28687 


.80546 


1.24153 1 


.83465 


1.19811 


9 


52 


.74991 


1.33349 


.77754 


1.28610 


.80594 


1.24079 


.83514 


1. 19740 


8 


53 


.75037 


1.33268 


.77801 


1.28533 


.80642 


1.24005 , 


.83564 


1.19669 


7 


54 


.75082 


1.33187 


.77848 


1.28456 


.80690 


1.23931 


.83613 


1.19599 


6 


55 


.75128 


1.33107 


.77895 


1.28379 


.80738 


1.23858 


.83662 


1.19628 


5 


56 


.75173 


1.33020 


.77941 


1.28302 


.80786 


1.23784 


.83712 


1.19467 


4 


57 


. 75219 


1.32946 


.77988 


1.28225 


.80834 


1.23710 


.83761 


1.19387 


3 


58 


.75264 


1.32865 


.78035 


1.28148 


.80882 


1.2.3637 


.83811 


1. 19316 


2 


59 


. 75310 


1.32785 


.78082 


1.28071 


.80930 


1.23563 


.83860 


1. 19246 


1 


GO 


.75355 


1.32704 


.78129 


1. 27994 


.80978 


1.23490 , 


.83910 


1.19175 





/ 


Cotang. 


Tang. 


Cotang. 


Tang. 


, Cotang. 


Tang. 


Cotang. 


Tang. 




63** 


SZ** 


s 


JO 1 


5 


0* 
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TABLE 8.- 


NATURAL TANGENTS AND COT 


AN0EN1 


rs. 







40* 


1 41- 


\ 4«- 


43» 


60 


Tang. 
.83910 


Cotang. 


Tang. 


Cotang. 


Tang. 


Cotang. 


Tang. 


Cotang. 
iToTJ^r 


frnTT 


.80929 


1.15037 


.90040 


1. 11061 


.93253 


1 


.83960 


1.19105 


.86980 


1.14969 


.90093 


1.10996 


.93306 


1.071/4 


59 


2 


.84009 


1.19035 


.87031 


1.14903 


.90146 


1.10931 


.93360 


1.07112 


58 


3 


.84059 


1.18964 


.87082 


1.14834 


.90199 


1.10867 


.93415 


1.07049 


67 


4 


.84108 


1.18804 


.87133 


1.14767 


.90251 


1.10802 


.93469 


1.06987 


66 


5 


.84158 


1.18824 


.87184 


1.146G9 


.90304 


1.10737 


.93524 


1.06025 


65 


6 


.84208 


1.18754 


.87236 


1.14632 


.90357 


1.10672 


.93578 


1.06862 


64 


7 


.84258 


1.18684 


.87287 


1.14565 


.90410 


1. im.07 


.93633 


1.06800 


63 


8 


.84307 


1.18614 


.87338 


1.14498 


.90463 


1.10543 


.93688 


1.06738 


62 


9 


.84357 


1.18544 


.87389 


1.14430 


.90516 


1.10478 


.93742 


1.06676 


61 


10 


.84407 


1.18474 


.87441 


1.14363 


.90569 


i.ioa4 


.93797 


1.06613 


60 


11 


.84457 


1.18404 


.87492 


1.14296 


.90621 


1.10349 


.93852 


1.06561 


49 


12 


.84507 


1.18334 


.87543 


1.14229 


.90674 


1.10285 


.93906 


1.0.V189 


48 


13 


.84556 


1.18264 


.87595 


1.14162 


.90727 


1.10220 


.93961 


1.06427 


47 


14 


.84606 


1.18194 


.87646 


1.14095 


.90781 


1.10156 


.94016 


1.06365 


46 


15 


.84656 


1.18125 


.87608 


1.14028 


.90834 


1.10091 


.94071 


1.06303 


45 


U 


.84706 


1.18055 


.87749 


1.13961 


.90887 


1.10027 


.94125 


1.06241 


44 


17 


.84756 


1.17986 


.87801 


1.13894 


.90940 


1.09963 


.94180 


1.06179 


43 


18 


.84806 


1.17916 


.87852 


1.13828 


.90993 


1.09899 


.94235 


1.06117 


42 


19 


.84856 


1.17846 


.87904 


1.13761 


.91046 


1.09834 


.94290 


1.06056 


41 


20 


.84906 


1.17777 


.87955 


1.13694 


.91099 


1.09770 


.94345 


1.05994 


40 


21 


.84956 


1. 17708 


.88007 


1.13627 


.91153 


1.09706 


.94400 


1.05932 


39 


22 


.85006 


1.17638 


.88059 


1.13561 


.91206 


1.09642 


.94455 


1.05870 


38 


23 


.85057 


1. 17569 


.88110 


1.13494 


.91259 


1.09678 


.94510 


1.05809 


37 


24 


.85107 


1.17500 


.88162 


1.13428 


.91313 


1.09514 


.94565 


1.05747 


36 


25 


.85157 


1. 17430 


.88214 


1.13361 


.91366 


1.09450 


.94620 


1.05685 


35 


26 


.85207 


1.17361 


.88265 


1.13295 


.91419 


1.09386 


. 94076 


1.05624 


34 


27 


.85257 


1.17292 


.88317 


1.13228 


.91473 


1.09322 


.94731 


1.05562 


33 


28 


,85308 


1.17223 


.88369 


1.13162 


. 91526 


1.09258 


.94786 


1.05501 


32 


29 


.85358 


1.17154 


.88421 


1.13096 


.91580 


1.09195 


.94841 1 1.05439 


31 


30 


.85408 


1.17085 


.88473 


1.13029 


.^633 


1.09131 


.94896 


1.05378 


30 


31 


.85458 


1.1701G 


.88524 


1.12963 


.91687 


1.09067 


.94952 


1.05317 


29 


32 


.85509 


1.16947 


.88576 


1.12897 


.91740 


1.09003 


.95007 


1.05255 


28 


33 


.85559 


1.16878 


.88628 


1.12831 


.91794 


1.08940 


.950(2 


1.05194 


27 


34 


.85609 


1.16809 


.88680 


1.12765 


.91847 


1.08876 


.95118 


1.05133 


26 


35 


.85660 


1.16741 


.88732 


1.12699 


.91901 


1.08813 


. 95173 


1.05072 


25 


36 


.85710 


1.16672 


.88784 


1.12633 


.91955 


1. 08749 


.95229 


1.05010 


24 


37 


.85761 


1.16603 


.88836 


1. 12567 


.92008 


1.08686 


.95284 


1.04949 


23 


38 


.85811 


1.16535 


.88888 


1.12501 


. 920t'j2 


1.08622 


.95340 


1.04888 


22 


39 


.85862 


1.16466 


.88940 


1.12435 


.92116 


1.08559 


.95395 


1.04827 


21 


40 


.85912 


1.16398 


.88992 


1.12369 


.92170 


1.08496 


.95451 


1.04766 


20 


41 


.85963 


1.16329 


.89045 


1.12303 


.92224 


1.08432 


.95506 


1.04705 


19 


42 


.86014 


1.16261 


.89097 


1.12238 


.92277 


1.08369 


.96562 


1.04644 


18 


43 


.86064 


1.16192 


.89149 


1.12172 


.92331 


1.08306 


.95618 


1.04583 


17 


44 


.86115 


1.16124 


.89201 1 1.12106 


1 .92385 


1.08243 


.95673 


1.04522 


16 


45 


.86166 


1.16056 


.89253 


1.12041 


.92439 


1.08179 


.95729 


1.04461 


15 


46 


.86216 


1.15987 


.89306 


1.11975 


.92493 


1.08116 


.95785 


1.04401 


14 


47 


.86267 


1.15919 


.89358 


1.11909 


.92547 


1.08053 


.95841 


1. 04340 


13 


48 


.86318 


1.15851 


. 89410 


1.11844 


.92601 


1.07990 


.95897 


1. 04279 


12 


49 


.86368 


1.1.5783 


.89463 


1.11778 


.92655 


1.07927 


.95952 


1.04218 


11 


50 


.86419 


1.15715 


. 89515 


1.11713 


.92709 


1.07864 


.96008 


i.oa5s 


10 


51 


.86470 


1.15647 


.89567 


1.11648 


.92763 


1.07801 


.96064 


1.04097 


9 


52 


.86521 


1.15579 


.89620 


1.11582 


.92817 


1.07738 


.96120 


1.04036 


8 


53 


.86572 


1.15511 


.89672 


1.11517 


.92872 


1.07676 


.96176 


1.03976 


7 


54 


.86623 


1.15443 


.89725 


1.11452 


.92926 


1.07613 


.96232 


1.03915 


6 


55 


.86674 


1.15375 


.89777 


1.11387 


.92980 


1.07550 


.96288 


1.03855 


5 


56 


.86725 


1.15308 


. 89830 


1.11321 


.93034 


1.07487 


.96344 


1.03794 


4 


57 


.86776 


1.15240 


.89883 


1.11256 


.93088 


1.07425 


.96400 


1.03734 


3 


58 


.86827 


1.15172 


.8993.5 


1.11191 


.93143 


1.07362 


.96457 


1. 03G74 


2 


59 


.86878 


1.15104 


.89988 


1.11126 


.93197 


1.07299 


.96513 


1.03613 


1 


60 


.86929 


1.15037 


.90040 


1.11061 


.93252 


L07237 


.96569 


1. 03553 





' 


Cotang. 


Tang. 


, Cotang. ' Tang, i 


Cotang. 


Tang. 


Cotang. 


Tang. 


/ 


49* 1 


48* 


47- 1 


4 


6« 



12n 



TABLE S^NATURAL TANGENTS AND COTANGENTS, 





1 

2 
3 

4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 


44- 


' i 


' 


44- 


t 


/ 


44« 


/ 


Tang. 


Cotang. 


Tang. 


Cotang. 


Tang. 


Cotang. 


.96569 
.96625 
.96681 
.96738 
.96794 
.96850 
.96907 
.96963 
.97020 
.97076 
.97133 

.97189 
.97246 
.97302 
.973.')9 
. 97416 
.97472 
.97529 
.97586 
.97643 
.97700 


1.03553 
1.03493 
1.03433 
1.03372 
1.03312 
1.03252 
1.03192 
1. 03132 
1.03072 
1.03012 
1.02952 

1.02892 
1.02832 
1.02772 
1.02713 
1.02653 
1.02593 
1.02533 
1.02474 
1.02414 
1.02355 


60 
59 

58 

57 

56 

65 ' 

54 

53 

52, 

61 

60 

49 

48 

47 

46 1 

45 

44 

43 ' 

42 

41 

40 


20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


.97700 
.97756 
. 97813 
.97870 
.97927 
.97984 
.98041 
.98098 
.98155 
. 98213 
.98270 

.98327 
. 98384 
.98441 
.98499 
.98556 
.98613 
.98671 
.98728 
.98786 
.98843 


1.02355 
1.02295 
1.02236 
1.02176 
1.02117 
1.02057 
1.01998 
1. 01939 
1.01879 
1.01820 
1.01761 

1.01702 
1.01642 
1.01583 
1.01524 
1.01465 
1.01406 
1.01347 
1.01288 
1.01229 
1.01170 


40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 

29 

28. 

27 

26 

25 

24 

23 

22 

21 

20 


40 
41 
42 
43 
44 
45 
46 
47 
48 
' 49 
50 

51 

52 

,53 

54 

55 

' 56 

1 " 
58 
59 
60 


.98843 
.98901 
.98958 
.99016 
.99073 
.99131 
.99189 
.99247 
.99304 
.99362 
.99420 

.99478 
.99536 
.99594 
.99(i52 
.99710 
.99768 
.99826 
. 99884 
.99942 
1.00000 


1.01170 
1.01112 
1.01053 
1.00994 
1.00935 
1.00876 
1.00818 
1.00759 
1.00701 
1.00642 
1.00583 

1.00525 
1.00467 
1.00408 
1.0035O 
1.00291 
1.00233 
1.00175 
1.00116 
1.00058 
1.00000 


20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
C 
5 
4 
3 
2 
1 


t 


/ 


Cotang. 


Tang. 


/ 


/ 


Cotang. 


Tang. 


/ 




Cotang.l Tang. 


46- 


«• 




45" 
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TABLE 9.— LOGARITHMIC SINES, COSINES, ETC. 



0- 




















179« 


" 


_^ 


Sice. 


S. 


T. 


Tang. 


Cotang. 


C. 

15.314 


D.l". 


Cofilne. 


/ 








4.685 


















Inf. neg. 


575 


575 


Inf. neg. 


Inf. DOS. 
13.536274 


425 




ten 


60 


60 


1 


6.463726 


575 


575 


6.463726 


425 




ten , 


59 


120 


2 


.704756 


575 


575 


.764766 


.235244 


425 




ten 


58 


180 


3 


6.940847 


575 


576 


6.940847 


13.059153 


426 




ten 


57 


240 


4 


7.065786 


575' 


575 


7. 065786 


12.934214 


425 




ten 


56 


300 


5 


.162696 


575 


575 


.162696 


.837304 


425 


.02 
.00 
.00 
.00 
.02 


ten 


55 


360 


6 


.241877 


575 


575 


.241878 


.758122 


425 


9.999999 


54 


420 


7 


.308824 


575 


575 


.308825 


.691175 


425 


.999999 


53 


480 


8 


.366816 


574 


576 


.3«)817 


.633183 


424 


.999999 


52 


540 


9 


.417968 


574 


576 


.417970 


.582030 


424 


.999999 


51 


600 


10 


.463726 


574 


576 


.463727 


.536273 


424 


999998 


60 


660 


11 


7.505118 


574 


576 


7.605120 


12.494880 


424 


.00 
.02 
.00 
.02 
.00 
.02 
.00 
.02 
.02 
.00 


9.999998 


49 


720 


12 


.542906 


574 


577 


.542909 


.467091 


423 


.999997 


48 


780 


13 


.577668 


574 ; 


577 


.577672 


.422328 


423 


.999997 


47 


840 


14 


.609863 


574 ' 


577 


.609867 


.390143 


423 


.999996 


46 


900 


15 


.639816 


573 


678 


.639820 


.360180 


422 


.999996 


45 


960 


16 


.667845 


573 


578 


.667849 


.332151 


422 


.999995 


44 


1020 


17 


.694173 


573 


578 


.694179 


.305821 


422 


.999996 


43 


1080 


18 


.718997 


573 


579 


.719003 


.280997 


421 


.999994 


42 


1140 


19 


.742478 


573 


579 


.742484 


.257516 


421 


.999993 


41 


1200 


20 


.764754 


572 


580 


.764761 


.235239 


420 


.999993 


40 


1260 


21 


7.785943 


572 


580 


7.785951 


12.214049 


420 


.02 
.02 
.02 
.02 
.00 
.02 
.02 
.02 
.02 
.03 


9.999992 


39 


1320 


22 


.806146 


572 


581 


.806155 


.193845 


419 


.999991 


38 


1380 


23 


.825451 


572 


581 


.825460 


.174540 


419 


.999990 


37 


1440 


24 


.843934 


571 


582 


.843944 


.156056 


418 


.999969 


36 


1500 


25 


.861662 


571 


583 


.861674 


.138326 


417 




35 


1560 


26 


.878695 


571 


583 


.878708 


.121292 


417 


! 999988 


34 


1620 


27 


.896085 


570 


584 


.896099 


.104901 


416 


.999987 


33 


1680 


28 


.910879 


570 


584 


.910894 


.089106 


416 


.999986 


32 


1740 


29 


.926119 


570 


585 


.926134 


.073866 


415 


.999985 


31 


1800 


30 


.940842 


569 


586 


.940868 


.069142 


414 


.999983 


30 


1860 


31 


7.955082 


569 


587 


7.955100 


12.044900 


413 


.02 
.02 
.02 
.02 
.03 
.02 
.02 
.03 
.02 
.02 


9.999982 


29 


1920 


32 


.968870 


569 


587 


.968889 


.031111 


413 


.999981 


28 


1980 


33 


.982233 


568 1 


588 


.982253 


.017747 


412 


.999980 


27 


2040 


34 


7.995198 


568 1 


589 


7.996219 


12.004781 


411 


.999979 


26 


2100 


35 


8.007787 


567 


590 


8.007809 


11.992191 


410 


.999977 


25 


2160 


30 


.020021 


567 


591 


.020044 


.979956 


409 


.999976 


24 


2220 


37 


.031919 


566 


592 


.031945 


.968055 


408 


.999975 


23 


2280 


38 


.(H3501 


566 


593 


.043527 


.956473 


407 


.999973 


22 


2340 


39 


.054781 


566 


593 


.054809 


.945191 


407 


.999972 


21 


2400 


40 


.065776 


565 


694 


.005806 


.934194 


406 


.999971 


20 


2460 


41 


8.076500 


565 


695 


8.076531 


11.923469 


405 


.03 
.02 
.03 
.03 
.02 
.03 
,03 
.02 
.03 
.03 


y. y!TVry69 


19 


2520 


42 


.086965 


664 


696 


.086997 


.913003 


404 


.999968 


18 


2580 


43 


.097183 


664 


698 


.097217 


.902783 


402 


.999966 


17 


2640 


44 


. 107167 


663 


699 


. 107203 


.892797 


401 


.999964 


16 


2700 


45 


.116926 


662 


600 


.116963 


.883037 


400 


.999963 


15 


2760 


46 


.126471 


562 


601 


. 126510 


.873490 


399 


.999961 


14 


2820 


47 


. 135810 


661 ! 


002 


. 136851 


. 8f)4149 


398 


.999959 


13 


2880 


48 


. 144953 


501 1 


603 


.144996 


.855004 


397 


.999958 


12 


2940 


49 


.163907 


560 i 


604 


.153952 


.846048 


396 


.999956 


11 


3000 


50 


. 162681 


560 


605 


,.162727 


.837273 


395 


.999954 


10 


3060 


51 


8. 171280 


659 


607 


8. 171328 


11.828672 


393 


.03 
.03 
.03 
.03 
.03 
.03 
.03 
.03 
.03 
.03 


9.999962 


9 


3120 


52 


. 179713 


658 


608 


. 179763 


.820237 


392 


.999960 


8 


3180 


53 


.187985 


658 


609 


.188036 


.811964 


391 


.999948 


7 


3240 


54 


. 196102 


657 


611 


.196156 


.803844 


389 


.999946 


6 


3300 


55 


.204070 


656 


612 


.204126 


.795874 


388 


.999944 


5 


3360 


56 


.211896 


556 


613 


.211953 


.788047 


387 


.999942 


4 


3420 


57 


.219581 


555 


615 


.219641 


.780359 


385 


.999940 


.3 


3480 


58 


.227134 


554 


616 


.227195 


.772805 


384 


.999938 


2 


3540 


59 


.234667 


554 


618 


.234621 


.765379 


382 


.999936 


1 


3600 


60 


8.241856 


653 


619 


8.241921 


11.768079 


381 


9.999934 











4. 


>85 


Cotang. 


Tang. 


15.314 








" 


' j Cosine. 




D. \". 


Sine. 1 ' 1 



90* 



89* 



12/ 



V 



TABLE 9.-L00AR1THMIC SINES, COSINES, 



178" 



// 


' 


Sine. 


S. 


T. 


Tang. 


Cotang. 


c. 1 


D.l". 


Cosine. 


/ 








4.685 






15.314 








3600L 





8.241855 


553 


619 


8.241&21 ! 


11. 758079 


381 


.03 
.05 
.03 
.03 
.05 
.03 
.03 
.05 
.03 
.05 


9.999d34 


60 


3660 


1 


.249033 


552 


620 


. 249102 ; 


.750898 


380 


.999932 


59 


3720 


2 


.256094 


661 


622 


.256165 


.743835 


378 


.999929 


58 


3780 


3 


.263042 


551 


623 


.263115 ' 


.736885 


377 


.999927 


57 


3840 


4 


.269681 


.550 


625 


.269956 


.730044 


375 


.999925 


56 


3900 


5 


.276614 


549 


627 


.276691 


.723309 


373 


.999922 


55 


3960 


6 


.283243 


548 


628 


.283323 


.716677 


372 


.999920 


54 


4020 


7 


.289773 


547 


630 


.289856 


. 710144 


370 


.999918 


63 


4080 


8 


.2m07 


546 


632 


.296292 


.703708 


368 


.999915 


52 


4140 


9 


.302546 


546 


633 


.302634 


.697366 


367 


.999913 


51 


4200 


10 


.308794 


546 


635 


.308884 


. 691116 


365 


.999910 


50 


4260 


11 


8.314954 


544 


637 


8.316046 


11.084964 


363 


.05 
.03 
.05 
.05 
.03 
.05 
.05 
.05 
.05 
.05 


9.999907 


49 


4320 


12 


.321027 


543 


638 


.321122 


.678878 


362 


.999905 


48 


4380 


13 


.327016 


542 


640 


.327114 


.672886 


360 


.999902 


47 


4440 


14 


.332924 


541 


642 


.333025 


.666075 


358 


.999899 


46 


4500 


15 


.338753 


540 


644 


.338856 


.661144 


356 


.999897 


45 


4560 


16 


.344504 


539 


646 


.344610 


.655390 


354 


.999694 


44 


4620 


17 


.3,50181 


539 


648 


.350289 


.649711 


352 


.999891 


43 


4680 


18 


.355783 


538 


649 


.365895 


.644105 


351 


.999888 


42 


4740 


19 


. 361315 


537 


651 


.361430 


.638570 


349 


.999886 


41 


4800 


20 


.366777 


536 


663 


.366895 


.633105 


347 


.999882 


40 


4860 


21 


8. 372171 


535 


655 


& 372292 


11.627708 


345 


.05 
.05 
.06 
.05 
.05 
.05 
.05 
.05 
.07 
.05 


9.999879 


39 


4920 


22 


.377499 


534 


657 


.377622 , 


. ()22378 


343 


.999876 


38 


4980 


23 


.382762 


533 


659 


.382889 1 


.617111 


341 


.999873 


37 


5<M0 


24 


.387962 


532 


661 


.388092 


.611908 


339 


.999870 


36 


5100 


25 


. 393101 


531 


663 


.393234 


.606766 


337 


.999867 


35 


5160 


26 


.398179 


530 


666 


.398315 


.601685 


334 


.999864 


34 


5220 


27 


.403199 


529 


668 


.403338 


.596662 


332 


.999861 


33 


5280 


28 


. 408161 


527 


670 


.408304 


.591696 


330 


.999858 


32 


5340 


29 


.413068 


526 


672 


. 413213 


.586787 


328 


.999854 


31 


5400 


30 


. 417919 


525 


674 


. 418068 


.581932 


326 


.999851 


30 


5460 


31 


8. 422717 


524 


676 


& 422869 , 


11.577131 


324 


.05 
.07 
.05 

.a5 

.07 
.05 
.07 
.05 
.07 
.07 


9.999848 


29 


5520 


32 


.427462 


523 


679 


. 427618 


.572382 


321 


.999644 


28 


5580 


33 


. 432156 


522 


681 


.432315 ' 


.567685 


319 


.999841 


27 


5640 


34 


.436800 


521 


683 


.436962 


.563038 


317 


.999838 


26 


5700 


35 


. 441394 


520 


685 


.441560 


.558440 


315 


.999834 


25 


5760 


36 


. 445941 


518 


688 


.446110 


.553890 


312 


.999831 


24 


5820 


37 


.450440 


517 


690 


.450613 


.549387 


310 


.999827 


23 


5880 


38 


.454893 


516 


693 


.455070 


.5449.30 


307 


.999824 


22 


5940 


39 


. 459301 


515 


695 


.459481 


. 540519 


305 


.999820 


21 


6000 


40 


.463665 


514 


697 


.463849 


.536151 


303 


.999816 


20 


6060 


41 


8.467985 


512 


700 


8.468172 


11.531828 


300 


.05 
.07 
.07 
.07 
.07 
.05 
.07 
.07 
.07 
.07 


9.999813 


19 


6120 


42 


.472263 


511 


702 


. 472454 


.527546 


298 


.999609 


18 


6180 


43 


. 476498 


610 


705 


.476693 


.523307 


295 


.999805 


17 


6240 


44 


.480693 


509 


707 


.480892 


.519108 


293 


.999801 


16 


6300 


45 


.484848 


507 


710 


.485050 


.514950 


290 


.999797 


15 


6360 


46 


.488963 


506 


713 


. 489170 


.510830 


287 


.999794 


14 


6420 


47 


. 493040 


505 


715 


.493250 


.50«)750 


285 


.999790 


13 


6480 


48 


. 497078 


503 


718 


.497293 


.502707 


282 


.999786 


12 


6540 


49 


.501080 


502 


720 


.501298 


. 498702 


280 


.999782 


11 


6600 


50 


.505045 


501 


723 


.505267 


. 494733 


277 


.999778 


10 


6660 


51 


8.508974 


499 


726 


8.509200 


11.490800 


274 


.07 

.08 

.07 

.07 

' .07 

' .07 

1 .08 

.07 

.07 

.08 


9.999774 


9 


6720 


52 


.512867 


498 


729 


.513098 


.486902 


271 


.999769 


8 


6780 


53 


.516726 


497 


731 


.516961 


.483039 


269 


.999765 


7 


6840 


54 


.520551 


495 


734 


.520790 


.479210 


266 


.999761 


6 


6900 


55 


.524343 


494 


737 


.524586 


.475414 


263 


.999757 


5 


(mo 


56 


.528102 


<02 


740 


.52»349 


. 4716.51 


260 


.999753 


4 


7020 


57 


.531828 


491 


743 


.532080 


' . 467920 


257 


.999748 


3 


7080 


58 


.535523 


490 


745 


.535779 


, . 4G4221 


255 


.999744 


2 


7140 


59 


. 539186 


488 


748 


. 539447 


' . 46a553 


252 


.999740 


1 


7200 


60 


8. 542819 


487 


751 


8.543084 


11. 456916 


249 


9.999735 





- 


/ 


Cosine. 


4.( 


)S5 






15.314 








1 Cotang. 


Tang. 




D.l". 


Sine. 


' 



•!• 



128 



88» 



TANGENTS, AND COTANGENTS. 



Ill* 



9 
10 

U 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 



34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
50 



Sine. 



8.542819 
.546422 
.549995 
.553539 
.557054 
.560540 
.563999 
.567431 
.570836 
.574214 
.577566 

8.580802 
.584193 
.587469 
.590721 



.507152 
.600332 



.606623 
.609734 

8.612823 
.615891 
.618937 
.621962 
.624965 
.627948 
.630911 
.633854 
.636776 
.639680 

8.642563 
.645428 
.648274 
.651102 
.653911 
.656702 
.659475 
.662230 



.667689 

8.670393 
.673080 
.675751 
.678405 
.681043 
.683665 
.686272 



.G91438 



8.696643 
.699073 
.701589 
.704090 
.706577 
.709049 
.711607 
.713952 
.716383 

8.718800 



Cosine. 



D. 1" 



60.05 
69.65 
59.07 
68.58 
58.10 
67.65 
67.20 
66.75 
56.30 
65.87 
65.43 

55,02 

5^.20 
M.78 
5.j. 40 

5■-^62 
■.■J.-23 
r.L..S5 
oi.48 

J^1.13 

50. 77 
r,if.42 
5i*.05 
4'.i. 72 
4'.>.38 
4:i,05 
4^70 
46.40 
48.05 

47.76 
47.43 
47.13 
46.82 
46.52 
46.22 
45.92 
45.63 
45.35 
45.07 

44.78 
44.62 
44.23 
43.97 
43.70 
43.45 
43.18 
42.92 
42.67 
42.42 

42.17 
41.93 
41.68 
41.45 
41.20 
40.97 
4a 75 
40.52 
40.28 



D. I". 



Cosine. 



9.999735 
.999731 
.999726 



.999717 
.999713 
.999706 
.999704 
• 999699 
. il4Wtw4 
.999689 



.999680 
.999675 
.999670 
.999665 
.999660 



.999650 
.999645 
.999640 

9.999635 

.. .999629 

.999624 

.999619 

.999614 



.999603 
.999597 

. vitVoiU 

.999586 

9.999581 
.999576 
.999570 
.999564 
.999568 
.999653 
.999547 
.999541 
.999535 
.999529 

9.999624 
.999618 
.999512 
.999506 
.999500 



.999487 
.999481 
.909475 



.999456 
.999450 
.999443 
.999437 



.999424 

.999418 

.999411 

9.999404 



Sine. 



D. 1". Tang. | D. 1" 



.07 
.08 
.07 
.08 
.07 
.08 
.07 
.08 
.08 
.08 
.07 

.08 
.08 
.08 
.08 
.08 
.08 
.08 
.08 
.08 
.08 

.10 
.08 
.08 
.08 
.10 
.08 
.10 
.08 
.10 
.08 

.10 
.08 
.10 
.10 
.08 
.10 
.10 
.10 
.10 
.08 

.10 
.10 
.10 
.10 
.12 
.10 
.10 
.10 
.10 
.10 

.12 
.10 
.12 
.10- 
.10 
.12 
.10 
.12 
.12 



D. 1" 



8.643084 
.646601 
.550268 
.553817 
.567336 
.660828 
.564291 
.667727 
.571137 
.574520 
.577877 

8.581208 
.584614 
.687795 
.691051 
.694283 
.597492 
.600677 



.606978 
.610094 

8.613189 



.619313 
.622343 
.625362 
.628340 
.631308 
.634256 
.637184 
.640093 

8.642982 
.645853 
.648704 
.651537 
.664352 
.667149 
.669928 



.665433 
.668160 

8.670870 
.673563 
.676239 
.678900 
.681644 
.684172 
.686784 
.689381 
.691963 
.694529 

8.607081 
.609617 
.702139 
.704646 
.707140 
.709618 
.712083 
.714534 
.716972 

8.719396 



Cotang. 



60.12 
69.62 
69.15 
68.65 
£8.20 
67.72 
67.27 
56.83 
56.38 
65.95 
66.52 

66.10 
64.68 
64.27 
63.87 
53.48 
53.08 
62.70 
62.32 
61.93 
61.68 

61.22 
50.85 
50.50 
50.15 
49.80 
49.47 
49.13 
48.80 
48.48 
48.15 

47.86 
47.52 
47.22 
46.92 
46.62 
46.32 
46.02 
46.73 
45.45 
45.17 

44.88 
44.60 
44.35 
44.07 
43.80 
43.53 
43.28 
43.03 
42.77 
42.53 

42.27 
42.03 
41.78 
41.57 
41.30 
41.08 
40.85 
40.63 
40.40 



D.l" 



Cotang. 



1 1 . 4-'"jtVJl6 

. ^:i^m 

. WK732 

. 4-10183 
. 4 \z\M 
.4311172 
. {■i^T09 

. 11'^'^ 

.4^2123 

]!.'{]s:92 

,115-186 

.41LIL505 

.■JII.-.717 
. H i'J.j08 
. :iLi'JLi23 
.:tiir,|,61 
. :f!t:ii122 
.a^LJlX)6 

11.386811 
.383738 
.380687 
.377657 

.374648 
.371660 



.365744 

.362816 

.359907 

ll.a^7c>18 

.a'^ii47 
.a. I -'96 
.ai^463 

.31.^1*48 

.a^;ni 

.3^4-^^7 

. a.a h40 

ll.a.;'4i30 
.3:2-. 137 

. 3-^:^761 
.32ii00 
.318456 
.315828 
.313216 
.310619 
.308037 
.305471 

11.302919 
.300383 
.297861 
.295354 



.290382 
.287917 
.285466 



11.280604 



Tang. 



60 
59 
68 
57 
56 
65 
54 
63 
62 
51 
50 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 



37 
36 
36 
34 
33 
32 
31 
30 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
6 
4 
3 
2 
1 




«}• 



87^ 



13196»— 13 9 



129 



TABLE 9.-L0GAfiITHMIC SINES, COSINES, 



ITS'* 



Sine. D. 1". Cosine. 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
26 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 



40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

61 
52 
53 
64 
55 
56 
57 
58 
59 
CO 



718800 
7- "04 
7-95 

7:tii'«8 
7:^::^l^27 
7 3 ".^554 
7:J7'.67 

74--59 

7.^^::36 
;■1|>^02 
;HLJi>55 
7;.] -97 
75:<.^28 
7iS,^747 
7571555 
7(^^1151 
7l'?:i37 
Tiviill 
7-.M75 
7i.s>28 
771'! '70 

7r;iioi 

775223 
777333 
779434 
781524 
783605 
785675 

7S7736 

7.'i:87 
?.i|v28 
:'i>59 
.N.^51 
7'ir>94 
7N'.iy97 
■-ill -92 
^^i.l>76 
vii.>52 

Ni'i:77 
- 1 I V26 

v;..-B7 
-•I-V99 
H-;22 

-■]'■' m 

vjl ;43 

825130 

827011 
828884 

07 

-■:' \m 

■-:.' .t97 
- :-i30 

M ' 774 
85 



Cosine. 



40.07 
39.85 
39.62 
39.42 

39.18 
38.98 
38.78 
38.55 
38.37 
38.17 
37.95 

37.77 
37.55 
37.37 
37.18 
36.98 
36.80 
36.60 
36.43 
36.23 
36.07 

35.88 
35.70 
35.52 
35.37 
35.17 
35.02 
34.83 
34.68 
34.50 
34.35 

34.18 
34.02 
33.86 
33.70 
33.55 
33.38 
33.25 
33.07 
32.93 
32.78 
32.63 
32.48 
32.35 
32.20 
32.06 
31.90 
31.78 
31.62 
31.50 
31.35 

31.22 
31.08 
30.97 
30.82 
80.68 
30.56 
30.43 
30.30 
30.18 



D. r 



04 
98 
91 
84 
78 
71 
64 
57 
50 
43 
36 

999329 
999322 
999315 



999301 
999294 
999287 
999279 
999272 
999265 
999257 
999250 
999242 
999235 
999227 
999220 
999212 
999205 
fwi97 
!''^'i:89 

■ 81 
74 
66 
68 
50 
42 

<7 17^x34 

999126 
999118 
999110 
999102 
999094 
999086 
999077 



999061 
999053 
999044 
999036 
999027 

!■► 

B9SHS4 
99^(76 

mm? 

99St958 
99WI50 

Cine. 



D. 1" 



.10 
.12 
.12 
.10 
.12 
.12 
.12 
.12 
.12 
.12 
.12 

.12 

.12 

.12 

.12 

.12 

.12 

.13 

.12 

.12 ; 

.13 

.12 

.13 I 

.12 : 

.13 I 

.12 

.13 

.12 ! 

.13 

.13 

.13 

.12 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.15 

.13 

.13 

.13 

.15 

.13 

.15 

.13 I 

.15 I 

.13 I 

..15 I 

.15 ' 

,13 

.15 

.15 

.13 1 

.15 1 



98* 



D. 1" 



130 



Tang. D. 1 



[.719396 
.721806 
.724204 
.726588 
.728959 I 
.731317 I 
.733663 
.735996 i 
.738317 
.740626 ' 
.742922 I 

;. 746207 I 

.747479 

.749740 ' 

.751989 , 

.754227 I 

.756463 

.758668 

.700872 

.763065 

.766246 

;. 767417 

.769678 

.771727 

.773866 

. 775996 

.778114 

.780222 

.782320 

.784408 

.786486 

1. 788554 
.790613 
.792662 
.794701 
.796731 
.798752 
.800763 
.802765 
.804758 
.806742 

;. 808717 
.810683 
.812641 
.814589 
.816529 
.818461 
.820384 
.822298 
.824205 
.826103 
1.827992 
.829874 
.831748 
.833613 
.835471 
.837321 



.840998 

.842825 

8.844644 

Cotang. 



40.17 
39.97 
39.73 
39.52 
39.30 
39.10 



38.48 
38.27 
38.08 
37.87 
37.68 
37.48 
37.30 
37.10 
36.92 
36.73 
36.66 
36.35 
36.18 
36.02 
.35.82 
35.65 
35.48 
35.32 
35.13 
34.97 
34.80 
34.63 
34.47 

34.32 
34.16 



33.68 
33.52 
33.37 
33.22 
33.07 
32.92 

32.77 
32.63 
32.47 
32.33 
32.20 
32.05 
31.90 
31.78 
31.63 
31.48 

31.37 
31.23 
31.08 
30.97 
30.83 
30.70 
30.58 
30.45 
30.32 

D. 1". 



Cotang. 



11.280604 
.278194 
.275796 
.273412 
.271041 
.268683 
.266337 
.264004 
.261683 
.259374 
.257078 

11.254793 
.252621 
.2502tO 
.248011 
.245773 
.243547 
.241332 
.239128 
.236936 
.234754 

ll.-::-.«3 
. -'i 1 1-422 
. ^:sJ73 
.-1,1,34 
/.,;-:ii)05 
.i'LMS86 
. 2t!i778 
.L.4 7l«0 

.^tr^:j92 

11.211446 
.209387 
.207338 
.205299 
.203269 
.201248 
.199237 
.197235 
.195242 
.193268 

11.191283 
.189317 
.187359 
.185411 
.183471 
.181539 
.179616 
.177702 
.175795 
.173897 

11.172008 
.170126 
.168252 
.166387 
.164529 
.162679 
.160837 
.159002 
.157175 

11.155356 

Tang. 



4* 



TANGENTS, AND COTANGENTS. 



175* 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
36 
36 
37 
38 
39* 
46 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

61 
62 
63 
64 
65 
66 
67 
68 
59 
60 



Sine. D. 1 



8.843685 
.845387 
.84n83 
.848971 
.850751 
.852526 
.854291 
.856049 
.857801 
.859546 
.861283 

8.863014 
.864738 
.866456 
.868165 



.871565 
. 873255 
. 874938 
. 87G615 
.878286 

8.8 49 
.8 .07 
.8s; 11^58 
.8'-l03 
.8- 42 
.8 74 
.8 01 
.8 .^21 
.8:'-^^ii35 
.8'>3i43 

8. 896246 
. 897842 
.899432 
. 901017 
.902690 



.905736 
.907297 
.908853 
.910404 

8. 911949 
.913488 
.915022 
.916550 
. 918073 
. 919591 
.921103 
. 922G10 
.924112 
.925609 

8. 927100 
. 928587 
. 930068 
. 931544 
.933015 
. 934481 
.9a5942 
. 937398 
.938850 

8.940296 



Cosine. 



30.03 
29.93 
29.80 
29.67 
29.57 
29.43 
29.30 
29.20 
29.08 
2&95 
28.85 

28.73 
28 62 
28.50 
28.38 
28.28 
28.17 
28.05 
27.95 
27.83 
27.73 

27.63 
27.52 
27.42 
27.32 
27.20 
27.12 
27.00 
26.90 
26.80 
26.72- 

26.00 
26.50 
26.42 
26.32 
26.22 
26.12 
26.02 
25.93 
25.85 
25.75 

26.65 
25.57 
25.47 
25.38 
25.30 
25.20 
2,5.12 
25.03 
24.95 
24.85 

24.78 
24.68 
24.00 
24.52 
24.43 
24.35 
24.27 
24.20 
24.10 



D.l" 



Cosine. D. 1". 



9.998941 



.998914 
.998905 



.998887 
.998878 



.998851 
9 998841 



.998804 



.998785 
.998776 
.998766 
.998757 

9 998747 
.998738 
.998728 
.998718 
.998708 



.998689 
.998679 



9 998649 
.998639 
.998629 
.998619 



.998578 
.998568 
.998558 

1.998548 
.998537 
.998527 
. 998516 
.998506 
. 998495 
.998485 
. 998474 
.998464 
. 998453 

1.998442 
.998431 
. 998421 
. 998410 
. 998399 



.998377 



. 998355 
1. 998344 



Sine. 



94- 



r>. 1". 



131 



Tang. ; D. 1". I Cotang. 



.846455 
.848260 
.850057 
.851846 
.853628 
.855403 
. 857171 
.858932 
.860686 
.802433 

8.864173 
.865906 
.867632 
.869351 
.871064 
.872770 
.874469 
. 876162 
.877849 
.879529 

8.881202 



.884530 
.886185 
.887833 
.889476 
.891112 
.892742 



8. 897696 



.900803 
.902398 
.903987 
.905670 
.907147 
.908719 
.910286 
. 911846 

8. 913401 
. 914951 
.916495 
. 918034 
.919568 
. 921096 
. 922619 
. 924136 
.92.5049 
.927156 

8.928658 
.930155 
.931647 
. 933134 
.934616 
.936093 
. 937565 
.939032 
.940494 

8. 941952 



3018 
3008 
29.95 
29.82 
29.70 
29.58 
29.47 
29.35 
29.23 
29.12 
29.00 

28.88 
28.77 
28.65 
28.55 
28.43 
28.32 
28.22 
28.12 
28.00 
27.88 

27.78 
27.68 
27.68 
27.47 
27.38 
27.27 
27.17 
27.07 
26.97 
26.87 

26.78 
20.67 
26.58 
26.48 
26.38 
26.28 
26.20 
26.10 
26.02 
25.92 

25.83 
25.73 
25.63 
25.57 
25.47 
25.38 
25.28 
25.22 
25.12 
25.03 

24.95 
24.87 
24.78 
24.70 
24.62 
24.53 
24.45 
24.37 
24.30 



Cotang. I D. 1". Tang. 



11.166356 
.153545 
. 151740 
.149943 
.148164 
.146372 
.144697 
.142829 
.141068 
.139314 
. 137567 

11.136827 
.134094 
.132368 
.130649 
.128936 
.127230 
.126531 
.123838 
.122151 
.120471 

11. 118798 
.117131 
. 116470 
. 113815 
. 112167 
. 110524 
.108888 
.107258 
.105634 
.104016 

11. 102404 
. 100797 
.099197 
.097602 
.096013 
.094430 
.092853 
.091281 
.089715 
.088164 

11.086599 
.085049 
.083505 
.081966 
.080432 
.078904 
.077381 
.075804 
.074351 
.072844 

11.071342 
.069846 
.068353 
.066866 
.065384 
.063907 
.062435 
.060968 
.059506 

11.058048 



60 
59 
68 
67 
66 
65 
64 
63 
62 
61 
60 

49 
48 
47 
46 
46 
44 
43 
42 
41 
40 

39 
38 
37 
36 
36 
34 
33 
32 
31 
30 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
3 
2 
1 




85» 



«« 



TABLE 9.-L00ABiTHMIC SINES, COSINES, 



174* 



40 



Sine. 



8.940296 
941738 
943174 
944606 
946084 
947466 
948874 
960287 
951696 
963100 



41 8. 

42 

43 

44 8. 

45 ! 9. 
46 
47 

48 



: I 



955894 
957284 
958670 
960052 
961429 
962801 
964170 
965534 



968249 

tifVl^OO 
l»7'Thi7 
iJTJu:i9 
itjru 28 
\tl4'A2 

T>"il9 

ttsii:^.)9 
^f*^i .-•73 

83 
89 
91 
S9 
83 
74 
60 
43 
22 
.._.97 

995768 
997036 



999560 
000816 
002069 
003318 
004563 
005805 
007044 

78 
10 
37 
62 
82 

m 

•13 
E24 
131 
35 



Cosine. D. 1 



D.I" 



24.03 
23.93 
23.87 
23.80 
23.70 
23.63 
23.55 
23.48 
23.40 
23.32 
23.25 

23.17 
23.10 
23.03 
22.95 
22.87 
22.82 
22.73 
22.65 
22.60 
22.62 

22.45 
22.37 
22.32 
22.23 
22.18 
22.10 
22.03 
21.97 
21.90 
21.83 

21.77 
21.72 
21.63 
21.57 
21.52 
21.43 
21.38 
21.32 
21.25 
21.18 

21.13 
21.05 
21.02 
20.93 
20.88 
20.82 
20.76 
20.70 
20.65 
20.57 

20.53 
20.45 
20.42 
20.33 
20.30 
20.22 
20.18 
20.12 
20.07 



Cosine. 
9.998344 



.998322 
.998311 
.998300 



.998277 
.998266 
.998255 
.998243 



9.998220 



.998197 



.998174 
.998163 
.998151 
.998139 
.998128 
.998116 

9.998104 
.998092 



.998044 



.997996 

9.997984 
.997972 
.997959 
.997947 
.997935 
.997922 
.997910 
.997897 
.997885 
.997872 

9.997860 
.997847 
.997835 
.997822 
.997809 
.997797 
.997784 
.997771 
.997758 
.997745 

9.997732 
.997719 
.997706 
.997693 
.997680 
.997667 
.997654 
.997641 
.997628 

9.997614 



D.l'' 



Tang. 



.9^:i-;o4 

.91 L>52 
.9')N-'95 
.9-3; 7 34 
.9 



.Jir>766 
.|ir.''i33 



8.1 



1-^96 
.<;;_^55 
.974209 
.975560 
.976906 
.978248 
.979586 
.980921 
.982251 
.983577 

8.984899 
.986217 
.987532 
.988842 
.990149 
.991451 
.992750 
.994045 
.995337 
.996624 

8.997908 
8.909188 
9.000465 
.001738 
.003007 
.004272 
.005534 
.006792 
.008047 
.009298 

9.010546 
.011790 
.013031 
.014208 
.015502 
.016732 
.017950 
.019183 
.020403 

9.021620 



D.l". Cotang. 



24.20 
24.13 
24.05 
23.08 
23.90 
23.82 
23.73 
23.67 
23.58 
23.52 
23.45 

23.35 
23.30 
23.22 
23.15 
23.07 
23.00 
22.92 
22.87 
22.78 
22.72 

22.65 
22.67 
22.52 
22.43 
22.37 
22.30 
22.25 
22.17 
22,10 
22.03 

21.97 
21.92 
21.83 
21.78 
21.70 
21.65 
21.58 
21.53 
21.45 
21.40 

21.33 
21.28 
21.22 
21.15 
21.08 
21.03 
20.97 
20.92 
20.85 
20.80 

20.73 
20.68 
20.62 
20.57 
20.50 
20.45 
20.40 
20.33 
20.28 



95* 



Sine. D. 1". Cotang. D. 1 



132 



11.058048 
.056506 
.055148 
.053705 
.052266 
.050832 
.049403 
.047979 
.046560 
.045144 
.043733 

11.042326 
.040925 
.039527 
.038134 
.036745 
.035361 
.033981 
.032606 
.031234 
.029867 

11.028504 
.027145 
.025791 
.024440 
.023094 
.021752 
.020414 
.019079 
.017749 
.016423 

11.015101 
.013783 
.012468 
.011158 
.009851 
.008549 
.007250 
.005955 
.004663 
.003376 

11.002092 
11.000812 
10.999535 
.998262 
.996993 
.995728 
.994466 
.993208 
.991953 
.990702 

10.989454 
.988210 
.986969 
.985732 
.984406 
.9832t:8 
.982041 
.980817 
.979597 

10.978380 



Tang. 



84* 



«• 



TAN«BirT8, AMB jO^VANOEHrS. 



17«* 



Sine. 



D.l". 



Cosine. 



D.l". 



Tanc. 



D.l". 



Cotang. 





1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

61 
52 
53 
54 
55 
56 
57 
58 
69 
60 



9.019235 
.•020435 
.021632 
.022825 
^024016 
.025203 



.027567 
.028744 
.029918 
.031089 

9.082257 
.033421 
.034582 
.085741 
.036896 
.038048 
.030197 
.040842 
.041485 
.042625 

9.043762 
.044895 
.046026 
.047154 
.048279 
.049400 
.050519 
.051635 
.052749 
.063859 

9.054966 
.0660n 
.057172 
.058271 
.059867 
.000460 
.061551 
.062639 
.063724 
.064806 

9.06588S 
.066962 
.068036 
.060107 
.070176 
.071242 
.073306 
.078366 
.074424 
.075480 

9.076633 
.077583 
.078631 
.079676 
.080719 
.081759 
.082797 
.083832 
.084864 

9.085894 



Cosiiie. 



20.00 
19.95 
19.88 
19.85 
19.78 
19.72 
19.68 
19.62 
19. 5P 
19.52 
19.47 

19.40 
19.35 
19.32 
19.25 
19.20 
19.15 
19.08 
19.06 
19.00 
18.05 

18.88 
1&85 
18.80 
18.75 
18.68 
18.66 
18.60 
1&57 
18.50 
18.45 

1&42 
18.35 
18.32 
18.27 
18.22 
1&18 
18.13 
18.08 
18.03 
17.98 

17.95 
17.90 
17.85 
17.82 
17.n 
17.73 
17.67 
17.63 
17.60 
17.55 

17.50 
17.47 
17.42 
17.38 
17.33 
17.30 
17.25 
17.^ 
17.17 



D. 1". 



9.997614 
997601 
997588 
997574 
997561 
997547 
997534 
997520 
997507 
997493 
997480 

907466 
997452 
997439 
997425 
997411 
997397 
997383 



997355 
997341 

0.997327 
997313 
997299 
997285 
997271 
997267 
907242 
997228 
997214 
907199 



997185 
997170 
09n56 
997141 
997127 
997112 
907098 
997083 
997068 
997053 

997039 
907024 
907009 
996094 
900979 
096964 
990949 



996919 
906004 



996874 
996858 
996843 
996828 
996812 
996797 
906782 
996766 
a 996751 



D.I". 



183 



9.021620 
.022834 
.024044 
.025251 
.026455 
.027655 
.028852 
.030046 
.031237 
.032425 



9.034791 



.037144 
.038316 
.039485 
.040651 
.041813 
.042973 
.044130 
.045284 

9.046434 
.047582 
.048727 
.049869 
.051008 
.052144 
.068277 
.054407 
.055535 
.056659 

9.057781 
.058000 
.060016 
.061130 
.062240 
.063348 
.064453 
.065556 
.066655 
.067752 

9.068846 
.069038 
.071627 
.072113 
.073107 
.074278 
.075366 
.076432 
.077505 
.078576 

9.079644 
.080710 
.081773 



.083891 
.084947 

.086000 
.087050 



9.089144 



20.23 
20.17 
20.12 
9a 07 
20.00 
19.95 
19.90 
19.85 
19.80 
19.73 
19.70 

19.63 
ia58 
19.53 
19.48 
ia43 
19.37 
19.33 
19.28 
19.23 
19.17 

19.13 
19.08 
19.03 
1&98 
18.93 
18.88 
18.83 
18.80 
ia73 
18.70 

1&65 
18.60 
ia57 
18.50 
1&47 
18.42 
18.38 
18.32 
18.28 
1&25 

18.20 
1&15 
18.10 
18.07 
18.02 
17.97 
17.93 
17.88 
17.85 
17.80 

17.77 
17.72 
17.67 
17.63 
17.60 
17.55 
17.30 
17.47 
17.43 



la 978380 
.977166 
.976956 
.974749 
.973545 
.972345 
.971148 
.960954 
.968763 
.967575 
.966391 

la 965209 
.964031 



.961684 

.960515 
.950349 
.958187 
.957027 
.955870 
.954716 

la 953566 

.952418 
.961273 
.950131 
.948992 
.947856 
.946723 
.945593 
.944465 
.943341 

la 942219 
.941100 
.939984 
.938870 
.937760 
.936652 
.935547 
.934444 
.933345 
.932248 

10.931154 

.930062 
.928973 
.927887 



.925722 
.924644 
.923568 
.922495 
.921424 

10.920356 
.919290 
.918227 
.917167 
.916109 
.915053 
.914000 
.912950 
.911902 

la 910856 



Cotang. D.l". 



Tang.' 



60 
59 
58 
57 
56 
55 
54 
53 
52 
61 
50 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 

89 
88 
37 
36 
35 
84 
33 
32 
31 
30 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 

8 
7 
6 
5 
4 
3 
2 
1 




aa« 



TABLE ».— LOGARITHMIC SINBS, COSINES, 



172* 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
62 
53 
54 
55 
56 
57 
58 
69 
60 



•7* 



Sine. 



9.065894 
.086922 
.087947 
.088970 



.091008 
.092024 



.094047 
.095056 
.096062 

9.097065 
.098066 
.099065 
.100062 
.101056 
.102048 
.103037 
. 104025 
.105010 
.105992 

9. 106973 
. 107951 
.108927 
.109901 
. 110873 
.111842 
.112809 
. 113774 
. 114737 
.115698 

9.116656 
. 117613 
.118567 
. 119519 
.120469 
. 121417 
.122362 
.123306 
. 124248 
. 125187 

9. 126125 
.127060 
.127993 
.128925 
.129854 
.130781 
. 131706 
.132630 
.133551 
.134470 

9.135387 
.136303 
. 137216 
. 138128 
.139037 
.139944 
.140850 
.141754 
.142655 

9.143555 



Cosine. 



D. I". I' Cosine. 



17.13 I 

17.08 

17.05 I 

17.00 I 

16.97 

16.93 

16.88 

16.83 

16.82 

16.77 

16.72 

16.68 
16.65 
16.62 
16.67 
16.53 
16.48 
16.47 
16.42 
16.37 
16.35 

16.30 
16.27 
16.23 
16.20 
16.15 
16.12 
16.08 
16.05 
16.02 
15.97 

15.93 
15.90 
15.87 
15.83 
15.80 
15.75 
15.73 
15.70 
15.65 
15.63 

16.58 
15.55 
15.53 
15.48 
15.43 
15.42 
15.40 
15.35 
15.32 
15.28 

15.27 
15.22 
15.20 
15.15 
15.12 
15.10 
15.07 
15.02 
16.00 



D. 1". 



9.996751 
.996785 
.996720 
.996704 
.996688 
.996673 
.996657 
.996641 
.996625 
.996610 
.996594 

9.996578 
.996562 
.996546 
.996530 
.996514 
.996498 
.996482 
.996465 
.99()449 
.996433 

9.996417 
.996400 



.996368 
.996351 
.996335 
.996318 
.996302 
.996285 



9.996252 
.996235 
.996219 



.996185 
.996168 
.996151 
. 990134 
.996117 
.996100 

9.996083 
.996066 
.996049 



.996015 



.995080 
.995963 
.995946 
.995928 

9. 995911 
.995894 

.995876 
.995859 
.995841 
.995823 
.995806 
.995788 
.995771 
9.995753 



Sine. 



D. 1". 



D.l". 



134 



Tang. D. 1 



9.080144 
.090187 
.091228 
0922(0 
.093302 
.094330 
.095367 
.096395 
.097422 
.098446 
.099468 

9. 100487 
.101504 
.1(^19 
.103532 
.104542 
.105550 
.106550 
. 107559 
.108560 
.109559 

9.110556 
.111551 
.112543 
.113533 
. 114521 
.115507 
.ll(i491 
. 117472 
. 118452 
. 119429 

9.120404 
. 121377 
.122348 
.123317 
. 124284 
. 125249 
.126211 
. 127172 
. 128130 
.129087 

9.130041 
.130994 
. 131044 
.132893 
.133839 
.134764 
.135726 
.136667 
.137605 
.138542 

9.139476 
.140409 
. 141340 
.142269 
.143196 
. 144121 
.145044 
.145960 
' .146885 
9. 147803 



17.88 
17.35 
17.30 
17.27 
17.23 
17.18 
17.13 
17.12 
•r.07 
17.03 
16.98 

16.95 
16.92 
16.88 
16.83 
16.80 
16. n 
16.72 
16.68 
16.65 
16.62 

16.58 
16.53 
16.50 
16.47 
16.43 
16.40 
16.33 
16.33 
1&28 
16.25 

16.22 
16.18 
16.15 
1&12 
16 08 
16.03 
16.02 
15.97 
15.95 
15.90 

15.88 
15.83 
15.82 
15.77 
15.75 
15.70 
15.68 
15.63 
15.63 
15.57 

15.55 

15.52 
15.48 
15.45 
15.42 
15.38 
15.37 
15.32 
15.30 



Cotang. 



10.910856 
.909813 
.908772 
.907734 
.906098 
.905664 
.904633 
.903005 
.902578 
.901554 
.900532 

10.89(^13 
.898496 
.897481 
.896468 
.895458 
.894450 
.893444 
.892441 
.891440 
.890441 

10.88M44 
.838449 
.887457 
.886467 
.885479 
.884493 
.883509 
.882528 
.881548 
.880671 

ia87959G 
.878623 
.877652 
.876683 
. 875716 
.874751 
.873789 
.872828 
. 8n870 
. 870013 

10.869059 
.860006 
.868056 
.867107 
.866161 
.865216 
.864274 
.863333 
.862395 
.861458 

10.860524 
.859591 
.8586^)0 
.857731 
.856804 
.855879 
.854956 
.854034 
.853115 

10. 852197 



Cotang. D. 1". Tang. 



TANGENTS, AND COTANGENTS. 



171" 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
30 
37 
33 
39 

4a 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 



Sine. D. 1 



9.143555 
.144453 
.145349 
. 146243 
. 147136 
.148026 
.148915 
.149802 
.150686 
.151569 
.152451 

9.153330 
.154208 
.155083 
.155957 ; 
.156830 I 
. 157700 I 
.158569 I 
. 159435 I 
.160301 1 
. 161164 I 

9. 162025 I 
.162385 I 
. 16J743 
.164600 
.165454 ; 
.166J07 I 
.167159 I 
.108308 I 
.168856 I 
.169702 I 

9.170547 ' 
.171389 I 
.172230 I 
. 173070 
. 17390S 
.174744 
. 17557S 
. 17641 1 
. 177242 
.178072 

9.178900 I 
.179726 
. 180551 
. 181374 
.182196 
.183016 
.183834 
.184651 
.185466 
.186280 

9. 187092 
. 187903 
.188712 
.189519 
.190325 
. 191130 
.191933 
. 192734 
.193534 

9.194332 



Cosine. D. 1 



14.97 
14.93 
14.90 
14.88 
14.83 
14.82 
14.78 
14.73 
14.72 
14.70 
14.65 

14.63 
14.58 
14.57 
14.55 
14.50 
14.48 
14.43 
14.43 
14.38 
14.35 

14.33 
14.30 
14.28 
14.23 
14.22 
14.20 
14.15 
14.13 
14.10 
14.08 

14.03 
14.02 
14.00 
13.97 
13.93 
13.90 
13.88 
13.85 
13.83 
13.80 

13.77 
13.75 
13.72 
13.70 
13.67 
13.63 
13.62 
13.58 
13.57 
13.53 

13.52 
13.48 
13.45 
13.43 
13.42 
13.38 
13.35 
13.33 
13.30 



Cojinc. D. 1 



9.995753 
.996735 
.995717 
.995699 
.995681 
.995664 
.995646 
.995628 
.995610 
.995591 
.995573 

9.995555 
.995537 
.995519 
.995501 
.9954^2 
.995464 
.995446 
.995427 
.995409 
.995390 

9. 995372 
.993353 
.995134 
.995316 
.995297 
.995278 
.995260 
.995241 
.995222 
.995203 

9.995184 
.995165 
.995146 
.995127 
.995108 
.995089 
.995070 
.995051 
.095032 
.995013 

9.994993 ' 
.994974 
.994955 
.994935 
.994916 
.994896 ; 
.994877 , 
.994857 I 
.994838 i 
.994818 , 

9.994798 ; 
.994779 i 
.994759 
.994739 
.994720 , 
.994700 I 



.994660 

.994640 

9.994620 



.30 

.30 

.30 

.30 I 

.28 

.30 

.30 

.30 

.32 

.30 

.30 

.30 
.30 
.30 
.32 
.30 
.30 
.32 
.30 
.32 
.30 

.32 
.32 
.30 
.32 
.32 
.30 
.32 
.32 
.32 
.32 

.32 
.32 
.32 
.32 
.32 
.32 
.32 
.32 
.32 
.33 

.32 
.32 
.33 
.32 
.33 
.32 
.33 
.32 
.33 
.33 

.32 
.33 
.33 
.32 
.33 
.33 
.33 
.33 
.33 



Sine. 



98« 



D. 1" 



135 



Tdag. 



(.147803 
. 148718 
.149632 
.150644 
. 151454 
.152363 
.153269 
.154174 
.155077 
.155978 
.156877 

1.157775 
.158671 
.159565 
.160457 
.161347 
.162236 
.163123 
.164008 
.164892 
. 165774 

1.166654 
.167532 
.168409 



.170157 
.171029 
.171899 
. 172767 
.173634 
.174499 

1. 175362 
. 176224 
. 177084 
. 177942 
.178799 
.179655 
.180508 
. 181360 
.182211 
.183059 

1. 183907 
. 184752 
.185697 
.186439 
.187280 
. 188120 
.188958 
.189794 
.190629 
. 191*62 

1.192294 
. 193124 
. 193953 
. 194780 
.195606 
.196430 
. 197253 
.198074 
.198894 
». 199713 



Co tang. 



D.l". 



15.25 
15.23 
15.20 
15.17 
15.15 
15.10 
15.08 
15.05 
15.02 
14.98 
14.97 

14.93 
14.90 
14.87 
14.83 
14.82 
14.78 
14.75 
14.73 
14.70 
14.67 

14.63 
14.62 
14.58 
14.55 
14.53 
14.50 
14.47 
14.45 
14 42 
14.38 

14.37 
14.33 
14.30 
14.28 
14 27 
14.22 
14.20 
14.18 
14.13 
14.13 

14.08 
14.08 
14 03 
14.02 
14.00 
13.97 
13.93 
13.92 
13.88 
13.87 

13.83 
13.82 
13.78 
13.77 
13.73 
13.72 
13.68 
13.67 
13.65 



D. 1". 



Cotang. 



10.852197 CO 
.851282 t 59 



.850368 
.849456 
.848546 
.847637 
.846731 
.845826 
.844923 
.844022 
.843123 

10.842225 
.841329 
.840435 
.839543 



.837764 
.836877 



.835108 
.834226 

10.833346 
.832468 
.831591 
.830716 
.829843 
.828971 
.828101 
.^7233 
.826366 
.825501 

10.824638 
.823776 
.822916 
.822058 
.821201 
.820345 
.819492 
.818640 
.817789 
.816941 

10.816093 
.815248 
.814403 
. 813561 
.812720 
.811880 
.811042 
.810206 
.809371 



10.807706 
.800876 
.806047 
.8U5220 
.804394 
.80b570 
.802747 
.801926 
.801106 

10.800287 



Tang. 



58 
57 
56 
55 
54 
53 
52 
51 
50 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 



37 
36 
35 
34 
33 
32 
31 
30 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 



81* 



9» 



TABLE 9.— LOOARITHMIC SINES, COSINES, 



170* 




1 
2 
3 

4 
5 
G 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 



41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



Sine. D. 1". 



9J'rH32 

.]ii.-,l29 
. l<i.V.>25 
.V.nvn9 
.i^t:')ll 
.lt'.vl02 
. l'".i)91 
.]rM79 
.■-vn 11)66 
. -Wi J51 
.202234 

9.203017 
.203797 
.204577 
.205354 
.206131 
.20G906 
.207679 
.208452 
.209222 
.209992 

9.210760 
.211526 
.212291 
.213055 
.213818 
.214579 
.215338 
.216097 
.216854 
.217609 

9. 21 8363 
.219116 
.219868 
.220618 
.221367 
.222115 
.222861 
.223606 
.224349 
.225092 

9.225833 
.226573 
.227311 
.228048 
.228784 
.229518 
.230252 
.230984 
.231715 
.232444 

9.233172 



.234625 
.235349 
.236073 
.236795 
.237515 
.238235 
.238953 
9. 239670 



3.28 
3.27 
3.23 
3.20 
3.18 
3.15 
3.13 
3.12 
3.08 
3.05 
3.05 

3.00 
3.00 
2.95 
2.95 
2.92 
2.88 
2.88 
2.83 
2.83 
2.80 

2.77 
2.75 
2.73 
2.72 
2.68 
2.65 
2.65 
2.62 
2.58 
2.57 

2.55 
2.53 
2.50 
2.48 
2.47 
2.43 
2.42 
2.38 
2.38 
2.35 

2.33 
2.30 
2.28 
2.27 
2.23 
2.23 
2.20 
2.18 
2.15 
2.13 

2.12 
2.10 
2.07 
2.07 
2.03 
2.00 
2.00 
1.97 
1.95 



Cosine. D. 1". Tang. D. 1 



9.994620 
.994600 
.994580 
.994560 
.994540 
.994519 
. 994499 
.994479 
.994459 

! 994418 

9.994398 
.994377 
.994357 
.994336 
.994316 
.994295 
.994274 
.994254 
.994233 
.994212 

9. 994191 
.994171 
.994150 
.994129 
.994108 
.994087 
.9940C6 
.994045 
.994024 
.994003 

9. 993982 
.993960 



.993918 
•993897 
.993875 
.993854 
.993832 
.993811 
.993789 

). 993768 
.993746 
.993725 
.993703 
.993681 
.993660 
.993638 



.993594 
.993572 

9.993550 
.993528 
.993506 
.993484 
.993462 
.993440 
.993418 
.993396 
.993374 

9.993351 



.33 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 

.37 
.35 
.35 
.35 
.37 
.35 
.37 
.35 
.37 
.35 

.37 
.35 
.37 
.37 
.35 I 
.37 I 
.37 I 
.37 
.37 ! 
.37 , 

.37 

.37 

.37 

.37 I 

.37 

.37 , 

.37 

.37 

.38 



9.199713 
.200629 
.201345 
.202159 
.202971 
.208782 
.204592 
.206400 
.206207 
.207013 
.207817 

9. 208619 
.209420 
.210220 
.211018 
.211815 
.J512611 
.213405 
.214198 
.214989 
.215780 

9.216568 
.217356 
.218142 
.218926 
. 219710 
.220492 
.221272 
.222052 
.222830 
.223607 

9. 224382 
.225156 
.225929 
.226700 
.227471 
.228239 
.229007 
.229773 
.230539 
.231302 

9.232065 
.232826 
.233586 
.234345 
.235103 
.235859 
.236614 
.237368 
. 238120 
.238872 

9. 239G22 
. 240371 
.241118 
.241865 
.242010 
.243354 
.244097 
. 244839 
.245579 

9. 246319 



13.60 
13.60 
13.67 
13.53 
13.52 
13.60 
13.47 
13.45 
13.43 
13.40 
13.37 

13.35 
13.33 
13.30 
13.28 
13.27 
13.23 
13.22 
13.18 
13.18 
13.13 

13.13 
13.10 
13.07 
13.07 
13.08 
13.00 
13.00 
12.97 
12.95 
12.92 

12.90 
12.88 
12.85 
12.85 
12.80 
12.80 
12.77 
12.77 
12.72 
12.72 

12.68 
12.67 
12.65 
12.63 
12.60 
12.58 
12.57 
12.53 
12.53 
12.50 

12.48 
12.46 
12.45 
12.42 
12.40 
12.38 
12.37 
12.33 
12.33 



Cotang. 



10.800287 
.7HH71 
.796665 
.797841 
.797029 
.796218 
.71)6408 
.794600 
.793793 
.792987 
.792183 

10.791381 
.790580 
.789780 
.788982 
.788185 
.787389 
.786595 
.785802 
.785011 
.784220 

10. 783432 
.782644 
.781858 
.781074 
.780290 
.779508 
.778728 
.777948 
.777170 
.776393 

10. 775618 
.774844 
.774071 
.773300 
.772529 
.771761 
.770993 
.770227 
.769461 
.768698 

10. 767935 
.767174 
.766414 
.765655 
. 764897 
.764141 
.763386 
. 762632 
. 761880 
. 761128 

10.700378 
.759629 
.758882 
.758135 
. 757390 
.756646 
.755903 
. 755161 
. 754421 

lO: 753681 



900 



Cosine. I D. 1". I' Sino. D. 1". Cotang. D.l". Tang. 



196 



80* 



10* 



TANGENTS, AND COTANGENTS. 



!«• 



Sine. 






9.239670 


1 


.240386 


2 


.241101 


3 


.241814 


4 


.242526 


5 


.243237 


6 


.243W7 


7 


.244656 


8 


.246363 


9 


.246069 


10 


.246775 


11 


9.247478 


12 


.248181 


13 


.248883 


14 


.248583 


15 


.250282 


16 


.250980 


17 


.251677 


18 


.252373 


19 


.253067 


20 


.253761 


21 


9.254453 


22 


.255144 


23 


.255834 


24 


.256523 


25 


.257211 


26 


257898 


27 


.258583 


28 


.259268 


29 


.259951 


30 


.260633 


31 


9.261314 


32 


.261994 


33 


.262673 


34 


.263351 


35 


.264027 


36 


.264703 


37 


.265377 


38 


.266051 


39 


.266723 


40 


.267395 


41 


9 2680G5 


42 


.268734 


43 


.26W02 


44 


270069 


45 


.270735 


46 


.271400 


47 


.272064 


48 


.272726 


40 


.273388 


50 


.274049 


51 


9.274708 


52 


.275367 


53 


.276025 


54 


.276681 


65 


.277337 


56 


.277991 


57 


.278645 


58 


.279297 


69 


.279948 


60 


9.280509 



Ck)slne. 



D. 1" 



11.93 
11.02 
11.88 
11.87 
11.85 
11.83 
11.82 
11.78 
11.77 
11.77 
11.72 

11.72 
11.70 
11.67 
11.65 
11.63 
11.62 
11.60 
.11.57 
11.67 
11.63 

11.52 
11.60 
11.48 
11.47 
11.45 
11.42 
11.42 
11.38 
11.37 
11.36 

11.33 
11.32 
11.30 
11.27 
11.27 
11.23 
11.23 
11.20 
11.20 
11.17 

11.15 
11.13 
11.12 
11.10 
11.08 
11.07 
11.03 
11.03 
11.02 
10.98 

10.98 
10.97 
10.93 
10.93 
10.90 
10.90 
10.87 
10.86 
10.85 

D. 1". 



Cosine. 



9.993351 
.003329 
.000307 
.098984 
.008362 
.00S34O 
.008317 
.098105 
.098172 
.093149 
.093127 

9. 993104 
.993061 
.993069 



.993013 
.992990 
.992967 
.992044 
.902921 
.902896 

9.992875 
.992852 



.992806 
.992783 
.992759 
.992736 
.992713 



9. 992643 
.992619 
.992596 
.992572 
.992549 
.992525 
.992501 
.992478 
.992454 
.992430 

9. 992406 
.992382 
.992.359 
.992335 
.992311 
.992287 
.992263 
.992239 
.992214 
.992190 

9.992166 
.992142 
.992118 
.992093 
.992069 
.992044 
.992020 
.991996 
. 991971 

9. 991947 

Sine. 



D. 1" 



37 
.37 
.38 
.37 
.37 
.38 
.37 



.37 



100' 



.40 
.38 

.40 
.38 
.40 
.38 
.40 
.40 
.38 
.40 
.40 
.40 

.40 
.38 
.40 
.40 
.40 
.40 
.40 
.42 
.40 
.40 

.40 
.40 
.42 
.40 
.42 
.40 
.40 
.42 
.40 

D. 1". 



187 



Tang. 



9.246319 
.247057 
.247794 



.240964 

!26a730 
.251461 
.252191 
.252020 
.253648 

9. 254374 
.255100 
.255824 
.256547 
.257260 
.257990 
.258710 
.259429 
.260146 
.260663 

9.261578 
.262292 
.263005 
.263717 
.264428 
.265138 
.265847 
.266566 
.267261 
.267967 

9.268671 
.260375 
.270077 
.270779 
.271479 
.272178 
.272876 
.273573 
.274269 
.274964 

9.275658 
.276351 
.277043 
.277734 
.278424 
.279113 
.279801 
.280488 
.281174 
.281858 

9. 282542 
.283225 
.283907 
.284588 
.286268 
.285947 
.286624 
.287301 
.287977 

9.288652 

Cotang. 



D. 1". 



12.30 
12.28 
12.27 
12.23 
12.23 
12.20 
12.18 
12.17 
12.16 
12.13 
12.10 

12.10 
12.07 
12.05 
12.03 
12.02 
12.00 
11.98 
11.95 
11.95 
11.92 

11.90 
11.88 
11.87 
11.86 
11.83 
11.82 
11.80 
11.77 
11.77 
11.73 

11.73 
11.70 
11.70 
11.67 
11.65 
11.63 
11.62 
11.60 
11.68 
11.67 

11.55 
11.53 
11.52 
11.50 
11.48 
11.47 
11.45 
11.43 
11.40 
11.40 

11.38 
11.37 
11.35 
11.33 
11.32 
11.28 
11.28 
11.27 
11.26 

D. 1". 



Cotang. 



la 753681 
.752043 
.752206 
.751470 
.750736 
.750602 
.740270 
.748539 
.747800 
.747660 
.746362 

10. 745626 
.744000 
.744176 
.743453 
.742731 
.742010 
.741200 
.740571 
.739854 
.739137 

ia:.;-i22 

,7:^7708 
.;:^'^.95 
,Vv.-83 
. 7.v,^72 
. 7:vi-62 
.7:';-^l53 
. 7:v^.i45 
.7::^!739 
. 7^'.>^ 

10. 7:;: ;29 
.7;^iK,25 
.7L",''.^23 
. r:'Nj21 
.7-V.21 
. ,■_■;^22 
,T.'7i24 
.Tji.'27 
,7/- 31 
.7- '^1136 

10. 724342 
.723649 
.722967 
.722266 
. 721676 
.720887 
. 720199 
.719512 
.718826 
. 718142 

10. 717458 
.716775 
.716093 
. 715412 
. 714732 
.714063 
.713376 
.712699 
.712023 

10. 711348 

Tang. 



60 
68 
67 
66 
66 
64 
63 
52 
51 
50 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 

39 
38 
37 
36 
35 
34 
33 
32 
31 
30 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
3 
2 
1 




7»* 



If 



TABLE 9.— LOGARITHMIC SINES, COSINES, 



las' 





1 

2 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



101- 



Sine. 



9.280599 
.281248 
.281897 
.282544 
.283190 
.283836 
.284480 
.285124 
.285766 
.286408 
.287048 

9.2:S8 
.2^ 26 
.2i---''A 
.2i 'X) 
.21 J6 
.21-70 
.21 )4 
.21'-I.J7 
.21'^.'7.>8 
. 2iijJ'39 

9.294029 
.294658 
.295286 
.295913 
.296539 
.297164 
.297788 
.298412 
.299034 
.299655 

9.300276 
.300895 
.301514 
.302132 
.302748 
.303364 
.303979 
.304593 
.305207 
.305819 

9.306430 
.307041 
.307650 
.308259 
.308867 
.309474 
.310080 
.310685 
.311289 
.311893 

9.312495 
.313097 
.313698 
.314297 
.314897 
.315495 
.316092 
.316689 
.317284 

9. 317879 

Ck)slne. 



D. 1". ' CJosine. 



10.82 
10.82 
10.78 
10.77 
10.77 
10.73 
10.73 
10.70 
10.70 
10.67 
10.67 

10.63 
10.63 
10.60 
10.60 
10.57 
10.57 
10.55 
10.52 
10.52 
10.50 

10.48 
10.47 
10.45 
10.43 
10.42 
10.40 
10.40 
10.37 
10.35 
10.35 

10.32 
10.32 
10.30 
10.27 
10.27 
10.25 
10.23 
10.23 
10.20 
10.18 

10.18 
10.15 
10.15 
10.13 
10.12 
10.10 
10.08 
10.07 
10.07 
10.03 

10.03 
10.02 
9.96 
10.00 
9.97 
9.95 
9.95 
9.92 
9.92 

D. 1". 



9. 991947 
.991922 
. 991897 
. 991873 
.991848 
.991823 
.991799 
.991774 
. 991749 
. 991724 
I .991699 

9. 991674 
.991649 
. 991624 
.991599 
. 991574 
. 991549 
. 991524 
.991498 
. 991473 
.991448 

9.991422 
.991397 
. 991372 
. 991346 
.991321 
. 991295 
. 991270 
. 991244 
. 991218 
.991193 

9. 991167 
.991141 
.991115 
.991090 
.901064 
.991038 
. 991012 



.990960 
.990934 

9.990908 
.990882 
.990855 
.990829 
.990803 
.990777 
.990750 
.990724 
.990697 
.990671 

9.990645 
.99061^ 
.990591 
.990565 
.990538 
.9905U 
.990485 
.990458 
.990431 

9.990404 

Sine. 



D. 1". 



.42 
.42 
.40 
.42 
.42 
.40 
.42 
.42 
.42 
.42 
.42 

.42 
.42 
.42 
.42 
.42 
.42 
.43 
.42 
.42 
.43 

.42 
.42 
.43 
.42 
.43 
.42 
.43 
.43 
.42 
.43 

.43 
.43 
.42 
.43 
.43 
.43 
.43 
.43 
.43 
.43 

.43 
.45 
.43 
.43 
.43 
.45 
.43 
.45 
.43 
.43 

.45 
.45 
.43 
.45 
.45 
.43 
.45 
.45 
.45 

D. 1". 



13S 



Tang 



9.288652 
.289326 
.289999 
.290671 
.291342 
.292013 
.292682 
.293350 
.294017 
.294684 
.295349 

9.296013 
.296677 
.297339 
.298001 
.298662 
.299322 
.299980 
.300638 
.301295 
. 301951 

9.302607 
.303261 
.303914 
.304667 
.305218 



.306519 
.307168 
.307816 
.308463 

9.309109 
.309754 
.310399 
.311042 
.311685 
.312327 
.312968 
.313608 
.314247 
.314885 

9.315523 
.316159 
.316795 
.317430 
.318064 
.318697 
.319330 
.319961 
.320592 
.321222 

9. 321851 
. 322479 
.323106 
.323733 
.324358 
.324983 
.325607 
. 326231 
.326853 

9. 327475 

Co tans. 



D.l" 



11.23 
11.22 
11.20 
11.18 
11.18 
11.15 
11.13 
11.12 
11.12 
11.06 
11.07 

11.07 
11.03 
11.03 
11.02 
11.00 
10.97 
10.97 
10.95 
10.93 
10.93 

10.90 
10.88 
10.88 
10.85 
10.85 
10.83 
ia82 
10.80 
10.78 
10.77 

10.75 
10.75 
10.72 
10.72 
10.70 
10.68 
10.67 
10.65 
10.63 
10.63 

10.60 
10.60 
10.58 
10.57 
10.55 
10.55 
10.52 
10.52 
10.50 
10.48 

10.47 
10.45 
10.45 
10.42 
10.42 
10.40 
ia40 
10.37 
10.37 

D. 1". 



Co tang. 



la 711348 
. 710674 
.710001 
.709329 
.706658 
.707987 
.707318 
.706650 
.705983 
.706316 
.704651 

10.703987 
.703323 
.702661 
.701999 
.701338 
.700678 
.700020 
.699362 
.696705 
.698049 

10.697393 
.696739 
.696086 
.695433 
.694782 
.694131 
.683481 
.692832 
.692184 
. 691537 

10.600691 
.690246 
.689601 
.688958 
.688315 
.687673 
.687032 
.686392 
.685753 
.685115 

la 68447^ 
.683841 
.683205 
.682570 
.681936 
.681303 
.680670 
.680039 
.679408 
.678778 

10.678149 
.677621 
.676894 
.676267 
.675642 
.675017 
.674393 
.673769 
.673147 

10. 672525 

Tang. 



!«• 



TANGENTS, AND COTANGENTS. 



167* 




1 
2 
3 

4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
62 
53 
54 
55 
56 
57 
58 
59 
60 



Sine. 



9.317879 
.318473 
.319066 
.319658 
.320249 
.326640 
.321430 
.322019 
.322607 
.323194 
.323780 

9.324366 
.324950 
.325534 
.326117 
.326700 
.327281 
.327862 
.328442 
.329021 
.329699 

9.330176 
.330753 
.331329 
.331903 
.332478 
.333051 
.333624 
.334195 
.334767 
.335337 

9.335906 
.336475 
.337043 
. 337610 
.338176 
.338742 



.339871 
.340434 
.340996 

9.341558 
.342119 
.342679 
.343239 
.343797 
.344365 
.34^12 
.345469 
.346024 
.346579 

9. 347134 
.347687 
.348240 
.348792 
.349343 
.349893 
.350443 



.351540 
9.352088 



Cosine. D. 1". 



D. 1". Cosine. D. 1". Tang. D. 1". 



9.90 
9.88 
9.87 
9.85 
9.86 
9.83 
9.82 
9.80 
9.78 
9.77 
9.77 

9.73 
9.73 
9.72 
9.72 
9.68 
9.68 
9.67 
9.66 
9.63 
9.62 

9. 62 
9 60 
9 57 
9.58 
966 
9 65 
9.62 
9.63 
960 
9.48 

9 48 
9.47 
9 45 
9 43 
9 43 
9 42 
9 40 
9 38 
937 
9 37 

9 35 
9.33 
9 33 
9 30 
930 
9.28 
9 28 
926 
926 
926 

922 
9.22 
920 
918 
917 
917 
915 
913 
913 



". «7!7U404 

.990378 
.990361 
.990324 
.990297 
.990270 
.990243 
.990215 
.990188 
.990161 
.990134 

9 990107 
.990079 
.990052 
.990025 



.989777 
.989749 
.989721 



.989637 
. 989610 
.989582 

9 989553 
.989526 
.989497 



.989441 
.989413 
.989386 
.989366 



.989300 

9.989271 
.989243 
.989214 



.989157 
.969128 
.989100 
.989071 
.989042 
.989014 

9 988985 



.988927 



.988840 



.988782 

.988753 

9.988724 



Sine. 



1.327476 
.328095 
.328716 
.329334 
.329953 
.330570 
.331187 
.331803 
.332418 
.333033 
.333646 

K 334269 
.334871 
.336482 
.336093 
.336702 
.337311 
.337919 
.338627 
.339133 
.339739 

>. 340344 
.340948 
.341552 
.342165 
.342757 
.343358 
.343958 
.344558 
.345167 
.345766 

>. 346353 
.346949 
.347546 
.348141 
.348736 
.349329 
.349922 
.350514 
.351106 
.361697 

>. 362287 
.362876 
.363465 
.354053 
.364640 
.356227 
.355813 
.366398 
.366982 
.367666 

L 358149 
.358731 
.369313 
.359893 
.360474 
.361053 
.361632 
.362210 
.362787 
». 363364 



ia33 
ia33 
ia32 
ia32 

ia28 
ia28 
ia27 

10 25 
10.26 

ia22 
ia22 

10.20 
10.18 
10.18 
10.15 
10.15 
10.13 
10.13 
10.10 
10.10 
10.08 

10.07 
1907 
10.05 
10.03 
10.02 
10.00 
10 00 
9 98 
9 97 
9 97 

9 93 
9 93 
9 93 
9 90 
9 90 
988 
987 
987 
986 
983 

982 
982 
980 
9 78 
9 78 
9 77 
9 75 
973 
9 73 
9 72 

9 70 
9 70 
9 67 
9.68 
9 65 
9 65 
9 63 
9 62 
9 62 



102° 



D. V\ Cotang. D. r\ 



139 



Cotang. 



la 672525 
.671905 
.671286 
.670606 
.670047 
.669430 



.668197 
.667582 



.666354 

10. 665741 
.665129 
.664618 
.663907 
.663298 



.662081 
.661473 
.660867 
.660261 

10.669656 
.659052 
.658448 
.657845 
.657243 
.656642 
.656042 
.666442 
.664843 
.654245 

10 653647 
.653051 
.652455 
.651859 
.651265 
.650671 
.650078 
.649486 



.648303 

10. 647713 
.647124 
.646536 
.646947 
.646360 
.644773 
.644187 
.643602 
.643018 
.642434 

10 641851 
.641269 
.640687 
.640107 
.639526 
.638947 



.637790 

.637213 

10 636636 



60 
69 
58 
57 
66 
55 
54 
63 
62 
61 
50 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 

39 
38 
37 
36 
35 
34 
33 
32 
81 
30 

29 
28 
27 
26 
26 
24 
23 
22 
21 
20 

19 
18 
17 
16 
16 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
3 
2 
1 




t7» 



13" 



TABLG 9.— LOaABITHMIC SINES, COSINES, 



l^" 



Tang. 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 



40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



Sine. 



9.352088 
.352635 
.353181 
.353726 
.35^71 
.354815 
.355358 
.355901 
.^6443 
.356984 
.367524 

9.358064 



.359141 
.359678 
.360215 
.360752 
. 361287 
.361822 
.362356 



9.363422 
.363954 
.364485 
.365016 
.365546 
.366075 
.366604 
.367131 
. 367659 
.368185 

9. 368711 



. 369761 
.370285 
.370808 
.371330 
. 371852 
. 372373 
. 372894 
. 373414 

9. 373933 
. 374452 
. 374970 
. 375487 
.376003 
. 376519 
.377035 
. 377549 
.378063 
. 378577 

9. 379089 
.379601 
.380113 
.380624 
.381134 
. 381643 
. 382152 
.382661 
.383168 

9. 383675 



D. V\ 



9.12 
9.10 
9.08 
9.08 
9.07 
9.05 
9.05 
9.03 
9.02 
9.00 
9.00 

8.98 
8.97 
8.95 
8.95 
8.95 
8.92 
8.92 
8.90 
8.88 
8.88 

8.87 
8.85 
8.85 
8.83 
8.82 
8.82 
8.78 
8.80 
8.77 
8.77 

8.75 
8.75 
a 72 
8.72 
8.70 
8.70 
8.68 
8.68 
8.67 
8.65 

8.65 
8.63 
8.62 
8.60 
8.60 
8.60 
8.57 
a 57 
8.57 
&53 

8.53 
8.53 
8.52 
8.50 
8.48 
8.4S 
8.48 
8.45 
8.45 



Cosine. D. 1" 



Cosine. D. 1". 



9.988724 



.988666 



.988607 
.988578 
.938548 
.988519 
.938489 
.938460 



.988371 
.938342 
.988312 



.988252 



.988193 
.988163 
.988133 

9.988103 
.988073 



.988013 
.987983 
.987953 
.987922 
.987892 
.987862 
.987832 

9.987801 
. 987771 
.987740 
.987710 
.987679 
.987649 
.987618 
.987588 
.987557 
.987526 

9- 987496 
.987465 
. 987434 
.987403 
. 987372 
.987341 
.987310 
.987279 
. 987248 
.987217 

9. 987186 
.987155 
.987124 
.987092 
.987061 
.987030 



.986967 

.936936 

9.986904 



.48 
.48 
.50 
.48 
.48 
.50 
.48 
.50 
.48 
.50 
.48 

.50 
.48 
.50 
.50 
.50 
.48 
.50 
.50 
.50 
.50 

.50 
.50 
.50 
.50 
50 
.52 
.50 
.50 
.50 
,52 

.50 
.52 
.50 
.52 
.50 
.52 
.50 
.52 
.52 
.50 

.52 
.52 
.52 
.52 
.52 
.52 
.52 
.52 
.52 
.52 

.52 
.52 
.53 
.52 
.52 
.53 
.52 
.52 
.53 



103» 



Sine. D. V. 



U% 



9.363364 
.363940 
.364515 
.365090 
.365664 
.366237 
.366810 
.367382 
.367953 
.368524 
.369094 

9.369663 
.370232 
.370799 
.371367 
.371933 
.372499 
.373064 
.373629 
.374193 
.374756 

9.375319 
.375881 
.376442 
3n003 
.377563 
.378122 
.378681 
.379239 
.379797 
.380354 

9.380910 
.381466 
.382020 
.382575 
.383129 



.384234 
.384786 
.385337 



9.386438 
.386987 
.387536 



.388631 
.389178 
.389724 
.390270 
.390815 
.391360 

1 391903 
. 392447 
.392989 
.393531 
.394073 
.394614 
.395154 
.395694 
.396233 
►.396771 



D. v. 



9.60 
9.58 
9.58 
9.57 
9.55 
9.55 
9.53 
9.52 
9.52 
9.50 
9.48 

9.48 
9.45 
9.47 
9.43 
9.43 
9.42 
9.42 
9.40 
9.38 
9.38 

9.37 
9.35 
9.35 
9.33 
9.32 
9.32 



9.28 
9.27 

9.27 
9.23 
9.25 
9.23 
9.22 
9.20 
9.20 
9.18 
9.18 
9.17 

9.15 
9.15 
9.13 
9.12 
9.12 
9.10 
9.10 
9. OS 
9.08 
9.05 

9.07 
9.03 
9.03 
9.03 
9.02 
9.00 
9.00 
8.98 
8.97 



Cotang. B. 1". 



Cotang. 



la 636636 
.636060 
.635485 
.634910 
.634336 
.633763 
.633190 
.632618 
.632047 
.631476 
.630906 

la 630337 
.629768 
.629201 
.628633 
.628067 
.627501 
.626936 
.626371 
.625807 
.625244 

la 624681 
.624119 
.623558 
.622997 
.622437 
.621878 
.621319 
.620761 
.620203 
.619646 

la 619090 
.618534 
.617980 
.617425 
.616871 
. 616318 
.615766 
.615214 
.614663 
.614112 

10.613562 
.613013 
.612464 
.611916 
.611369 
.610822 
. 610276 
.609730 
.609185 
.608640 

10.608097 
.607653 
.607011 



.605386 
.604846 
.604306 
.603767 
10.60a^ 



Tang. 



7ff' 



14!' 



TANGENTS, AND COTANGENTS. 



16S* 



Sine. 






0.383675 


1 


.384182 


2 


.384687 


3 


.385192 


4 


.385697 


5 


.386201 


6 


.386704 


7 


.387207 


8 


.387709 


9 


.388210 


10 


.388711 


U 


9.389211 


12 


.389711 


13 


.390210 


14 


.390708 


16 


.391206 


16 


.391703 


17 


.392199 


18 


.392695 


19 


.393191 


20 


.393686 


21 


9.394179 


22 


.394673 


23 


.395166 


24 


.395658 


25 


.396150 


26 


.396641 


27 


.397132 


28 


.397621 


29 


.398111 


30 


.398600 


31 


9.399088 


32 


.399575 


33 


.400062 


34 


.400549 


35 


.401036 


36 


.401520 


37 


.402005 


38 


.402489 


39 


.402972 


40 


.403455 


41 


9.403938 


42 


.404^0 


43 


.404901 


44 


.405382 


45 


.405862 


46 


.406341 


47 


.406820 


48 


.407299 


49 


.407777 


50 


.408254 


51 


9.408731 


52 


.409207 


53 


.409682 


54 


.410157 


55 


.410632 


56 


.411106 


57 


.411579 


58 


.412052 


59 


.412524 


60 


9.412996 



Cosine. 



D. 1'! 



a45 
a42 
a42 

8.42 
8.40 
8.38 
8.38 
8.37 
8.35 
8.35 
8.33 

8.33 
a32 
a30 
a30 
8.28 
8.27 
8.27 
a27 
a23 
a23 

8.23 
8.22 
a20 
8.20 
a 18 
8.18 
8.15 
8.17 
8.15 
a 13 

8; 12 
8.12 
8.12 
8.10 
8.08 
8.08 
8.07 
8.05 
8.05 
8.05 

8.03 
8.02 
8.02 
8.00 
7.98 
7.98 
7.98 
7.97 
7.95 
7.95 

7.93 
7.93 
7.92 
7.92 
7.90 
7.88 
7.88 
7.87 
7.87 



D. 1". 



a.o4» 



Cosine. 



9.986904 
.986873 
.986841 



.986778 
.986746 
.986714 



.986651 
.966619 
.986587 

9.986555 
.986523 
.986491 
.986459 
.986427 
.986395 



.986331 



9.986234 
.986202 
.986169 
.986137 
.986104 
.986072 



.986007 
.985974 
.985942 

9.985909 
.985876 
.985843 
.985811 
.986778 
.985745 
.985712 
. 985679 
.985646 
.985613 

9.985580 
.985547 
.985514 
.985480 
.985447 
.985414 
.985381 
.985347 
.985314 
.985280 

9.985247 
.985213 
.985180 
.985146 
.985113 
.985079 
.985046 
.985011 
.984978 

9.984944 

Sine. 



D. 1" 



D. 1". 
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Tang. 



9.396771 
.397309 
.397846 



.396919 
.399455 



.400524 
.401058 
. 401591 
.402124 

9.402656 
.403187 
.403718 
.404249 
.404778 
.405308 
.405836 
.406364 



.407419 

9.407945 
.408471 



.409521 
.410045 
. 410569 
.411092 
. 411615 
. 412137 
.412658 

9. 413179 
.413699 
. 414219 
. 414738 
. 415257 
. 415775 
. 416293 
.416810 
.417326 
. 417842 

9. 418358 
. 418873 
.419387 
.419901 
.420415 
.420927 
.421440 
.421952 
.422463 
.422974 

9.423484 
.423993 
.424503 
.425011 
.425519 
.426027 
.426534 
.427041 
. 427547 

9.428052 

Cotang. 



D. 1" 



a97 
8.95 
a95 
a93 
a93 

a92 

8.90 
8.90 
8.88 
8.88 
8.87 

8.85 
8.85 
8.85 
8.82 
8.83 
8.80 
8.80 
8.80 
8.78 
8.77 

8.77 
8.75 
a 75 
a 73 
a 73 

a 72 
a 72 
a 70 
aes 
a68 

a 67 
a67 
a65 
a 65 
a 63 
a 63 
a 62 
a 60 
a 60 
a 60 

a 58 
a 57 
a 57 
a 57 
a 5.5 
a 55 
a 53 
a 52 
a 52 
a 50 

a48 
a 50 
a 47 
a 47 
a 47 
a 45 
a 45 
a 43 
a 42 

D. 1". 



Cotang. 



la 603229 



.602164 
.601617 
.601081 
.600545 
^600010 
T599476 
.598942 
.598409 
.597876 

la 597344 
.696813 
.696282 
.595751 
.695222 
.594692 
.694164 



.593108 
.692581 

la 692055 
.591529 
.591004 
.590479 
.689955 
.689431 



.588385 
.687863 
.687342 

la 586821 
.586301 
.585781 
.585262 
.5^1743 
.5M_^5 
.5^.^707 
.5^1190 
.5S2.;74 
.5v:i58 

10.5 1)42 

.5 27 

.5 13 

.5 99 

.5. -85 

.5 73 

.5. 60 

.5 48 

.5 37 

.5: 26 

10.676516 
.576007 
.575497 
.574989 
.574481 
.573973 
.573466 
.572959 
.572453 

10. 571948 

Tang. 



60 
59 
58 
67 
66 
65 
64 
53 
52 
51 
50 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 

39 
38 
37 
36 
35 
34 
33 
32 
31 
30 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
16 
14 
13 
12 
11 
10 

9 
8 
7 
6 
6 
4 
3 
2 
1 




74* 



15'' 



TABLE 9.— LOGARITHMIC SINl^, COSINES, 



164' 



Sine. D. 1- 



Cosine. B. 1' 



Tang. 



D. v. 



Cotang. 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
26 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



9.412996 
.413467 
.413938 
.414408 
.414878 
. 415347 
. 415815 
.41628» 
. 416751 
.417217 
.417684 

9.418150 
.418615 
.419079 
.419544 
.420007 
420470 
.420933 
.421395 
.421857 
.422318 

9. 422778 
.423238 
.423697 
. 424156 
. 424615 
.425073 
425530 
.425987 
.426443 



9. 427354 
.427809 
.428263 
.428717 
.429170 
.429623 
.430075 
.430527 
.430978 
.431429 

9. 431879 
. 432329 
. 432778 
.433226 
. 433675 
. 434122 
.434569 
. 435016 
. 435462 
.435908 

9.436353 
. 436798 
.437242 
.437686 
.438129 
.438572 
.439014 
.439456 
.439897 

9. 440338 



7.85 
■7.85 
7.83 
7.83 
7.82 
7.80 
7.80 
780 
7.77 
7.78- 
7.77 

7.75 
7.73 
7.75 
7.72 
7.72 
7.72 
7.70 
7.70 
7.68 
7.67 

V67 
7.65 
7.65 
7.65 
7.63 
7.62 
7.62 
7.60 
7.60 
7.58 

7.58 
7.57 
7.57 
7.55 
7.55 
7.53 
7.53 
7.52 
7.52 
7.50 

7.50 
7.48 
7.47 
7.48 
7.45 
7.46 
7.45 
7.43 
7.43 
7.42 

7.42 

7.40 
7.40 
7.38 
7.38 
7.37 
7.37 
7.35 
7.35 



9.984944 
.984910 
.984876 
.984842 
.984808 
984774 
.984740 
.984706 
.984672 



.984603 

9.984569 
.984535 
.984500 
.984466 
.984432 
.984397 
.984363 
.984328 
.984294 
.984269 

.984224 
.984190 
.984155 
.984120 
.984085 
.984050 
. 984015 
.983981 
.983946 
.983911 

9.983875 
.983840 
.963805 
.983770 
.983735 
.983700 
.983664 
.983629 
.983594 
.983668 

9.983523 
.983487 
.983452 
. 983416 
.983381 
.983345 
.983309 
.983273 
.983238 



9.983166 
.983130 
.983094 



.983022 



.982950 
.982914 
.982878 
9.962842 



.57 

.58 
.58 
.58 
.58 
.68 
.57 
.68 
.58 
.60 

.58 
.58 
.58 
.58 
.58 
.60 
.58 
.58 
.60 
.58 

.60 
.58 
.60 
.58 
.60 



Cosine. D. 1 



Sine. 



105* 



D. 1" 



142 



9.428052 
.428558 
.429062 
.429566 
.430070 
.430573 
.431075 
.431577 
.432079 
.432580 
.433080 

9.433580 
.434080 
.434579 
.435078 
.435576 
.436073 
.436570 
.437067 
.437563 
.438059 

9.438554 
.439048 
.439543 
.440036 
.440529 
.441022 
. 441614 
.442006 
. 442497 
.442988 

9. 443479 
.443968 
.444458 
.444947 
.445435 
.445923 
.446411 
.446898 
.447384 
. 447870 

9.448366 
.448841 
.449326 
.449810 
.450?94 
.450777 
.461260 
.451743 
.452225 
.452706 

9. 453187 
.453668 
.464148 
.464628 
.465107 
.465686 
.456064 
.456542 
.457019 

9.457496 



8.43 
8.40 
8.40 
8.40 
8 38 
8.37 
8 37 
8.37 
8.35 
8.33 
8.33 

8.33 
8.32 
8.32 
8.30 
8.28 
8.28 
8.28 
8.27 
8.27 
8.26 

8.23 
8.25 
8.22 

8.22 
8.22 
8.20 
8.20 
8.18 
8.18 
8.18 

8.15 
8 17 
8.15 
8.13 
8.13 
8.13 
8.12 
8,10 
8.10 
8.10 

8.08 
8.08 
8.07 
8.07 
8.05 
8.06 
8.05 
8.03 
8.02 
8.02 

8.02 
8.00 
8.00 
7.98 
7.98 
7.97 
7.97 
7.95 
7.95 



10.671948 
.571442 
.570938 
.570434 
569930 
.569427 
.568925 
.568423 
.567921 
.567420 
.566920 

10.566420 
.565920 
.565421 
.564922 
.564424 
.563927 
.563430 
.562933 
.562437 
.561941 

ia..V.1446 
.r*tJ>;57 

. r.'^\f78 

. :^V-i486 
, r^l^m 
. . ;: -03 

. .Vh ni2 

10.556521 
.556032 
.555542 
.555063 
.554565 
.554077 
.553589 
.553102 
.552616 
.552130 

10 551644 
.551159 
.550674 
.550190 
.549706 
.549223 
.548740 
.548257 
.547775 
.547294 

la 546813 
.546332 
.545852 
.545372 
.544893 
.544414 
.543936 
.543458 
.542981 

10.542404 



Cotang. 



D. r\ 



Tang. 



74' 



16" 



TANGENTS, AND COTANGENTS. 



163* 



Sine. 



D.l" 



Cosine. 



D.l" 



Tang. 



D. 1". 



Cotang. 




1 
2 
3 
4 
S 

7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 



9.440338 
.440778 
.441218 
.441658 
.442096 
.442535 
.442973 
.443410 
.443847 
.444284 
.444720 

9.445155 
.445590 
.446025 
.446459 
.446893 
.447326 
.447759 
. 448191 
.448623 
.449054 

9.449485 
.449915 
.450345 
.450775 
.451204 
.451632 
.452060 
.452488 
.452915 
.453342 

9.453768 
454194 
454619 
.455044 
.455469 
.455893 
.456316 
. 456739 
. 457162. 
.457584 

9.458006 
.458427 
.458848 
.459268 
.459688 
.460108 
.460527 
.460946 
.461364 
.461782 

9. 462199 
.462616 
.463082 
.463448 
.463864 
.464279 
.464694 
.465108 
.465522 

9.465935 

Ck)sin(?. 



7.33 
7.33 
7.33 
7.30 
7.32 
730 
7.28 
7.28 
7.28 
7.27 
7.25 

7.25 
7.25 
7.23 
7.23 
7.22 
7.22 
7.20 
7.20 
7.18 
7.18 

7.17 
7.17 
7.17 
7.15 
7.13 
7-13 
7.13 
7.12 
7.12 
7.10 

7.10 
7.08 
7.08 
7.08 
7.07 
7.05 
7.05 
7.05 
7.03 
7.03 

7.02 
7.02 
7.00 
7.00 
7.00 
6 98 
6.98 
6.97 
6.97 
6.95 

6.95 
6.93 
6.93 
6.93 
6.92 
6.92 
&90 
6.90 
6.88 



D. 1" 



9.962842 



.082760 
.982733 



.982624 
.082587 
.962551 
.982514 
.982477 

9. 982441 
.982404 
.982367 
.982331 
.982294 
.982257 
.982220 
982183 
.982146 
.982109 

9.982072 
.982086 
.961998 
.981961 
.981924 
.981886 
.961849 
.981812 
.961774 
.981737 

0. 981700 
.961662 
.961625 
.981587 
.981549 
.981512 
. 981474 
.981438 
.981399 
.981361 

■). 981323 
.981285 
.981247 
.981209 
. 981171 
.981133 
.981095 
.98f057 
. 981019 



9.980942 
.980904 



.980827 
.980789 
980750 
.980712 
.980673 
.980635 
9.98059G 

Sine. 



106« 



.62 



.60 
.62 



.60 



.60 

.62 



.65 

.63 
.63 
.65 
.63 
.65 
63 
.65 
.63 
.66 

D. 1". 



143 



9. 457496 
.457973 
.458449 
.458925 
.459400 
.459875 
.460349 
.460823 
.461297 
.461770 
.462242 

9. 462715 
.463186 
.463658 
.464128 
.464599 
.465069 
.465539 
.466008 
.466477 
.466945 

9. 467413 
.467880 
.468347 
.468814 
.469280 
.469746 
. 470211 
. 470676 
471141 
.471605 



. 472532 
.472995 
.473457 
. 473919 
.474381 
.474842 
.475303 
. 475763 
.476223 

1.476683 
.477142 
.477601 
,478059 
. 478517 
. 478975 
.479432 
.479889, 
.480345 
.480801 

L 481257 
. 481712 
.482167 
.482621 
.483075 
.483529 
,48398J! 
.484435 
.484887 
1.485339 



Cotang. D. 1 



7.95 
7.93 
7.93 
7.92 
7.92 
7.90 
7.90 
7.90 
7.88 
7.87 
7.88 

7.85 
7.87 
7.83 
7.85 
7.83 
7.83 
7.82 
7.82 
7.80 
7.80 

7.78 
7 78 
7.78 
7.77 
7.77 
7.75 
7.75 
7.75 
7.73 
7.73 

7.72 
7.72 
7.70 
7.70 
7.70 
7.68 
7.68 
7.67 
7.67 
7.67 

7.65 
7.65 
7.63 
7.63 
7.63 
7.62 
7.62 
7.60 
7.60 
7.60 

7.58 
7.58 
7.57 
7.57 
7.57 
7.55 
7.55 
7.53 
7.63 



la 542504 
.5^027 
.541551 
.541075 
.540600 
.540125 
.539651 
.539177 
.538703 
.538230 
.537758 

10.537285 
.536814 
.536342 
.535872 
.535401 
.534931 
.534461 
.533992 
.533523 
.533055 

10.532587 
.532120 
.531653 
.531186 
.530720 
.530254 
.529789 
.529324 



.528395 

la 527931 
.527468 
.527005 
.526543 
.626081 
.525619 
.525158 
.524697 
.524237 
.523777 

10.523317 
.522858 
.522399 
.521941 
.521483 
.521025 
.520568 
.520111 
.519655 
.519199 

10.518743 
.518288 
.517833 
.517379 
.516925 
.516471 
.516018 
.515565 
.515113 

10. 514661 

Tang. 



60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 



73« 



IT- 



TABLE 9.— LOGARITHMIC SINES, COSINES, 



lea* 





1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
13 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



Sine. 



9. 4^vV:e5 

'ji:.i^s48 

4i 17173 
4^^7:85 
-3f:.7'.i96 
.11.S407 

.^.■.ij27 
^i'.^h57 

■^;i>.s63 
■171-71 
47l->79 
^7js«6 

J7:^:s98 
■l7.iX)4 
iTino 

-f:!ll5 

.|7.S,-.19 
•J 7. -J 730 

-i:!;ii33 

^7^.-36 

i7',!i38 
•177 i40 
477741 
•I?>S42 

47.^142 
■]7'v^*42 
-I7^>:i42 

-j;->74i 

4>iiK40 
•1 SI 1^9 
-bii^>37 
■1^1.134 
■I .'.I 731 
I v^ 1.28 

!s-:.25 
-i■^:=■2i 

1-^.^:16 
-1-;712 

isn07 

.|->95 



i'-.i.75 
4'^'.^67 

h.7.'51 
!■s:^.43 
.!»ii34 
lv>424 

^^•r04 
4s» 93 



Cosine. 



D. 1". 



6.88 
6.88 
6.87 
6.87 
6.85 
6.85 
6.83 
6.83 
6.83 
&82 
6.82 

6.80 
6.80 
6.80 
6.78 
6.77 
&77 
&77 
&77 
6.75 
6.73 

6.73 
6.73 
6.72 
6.72 
6.72 
6,70 
6.70 



6.67 

6.67 
6.67 



a65 
a63 
6 62 
6.62 
6.62 
6.62 
6.60 
6.68 
6.60 
6.58 
6.57 
6.57 
6.57 
6 55 
6.55 
G.53 

a55 
6.52 
6.53 
6.62 
6.50 
6.50 
6.50 
6.48 
6.48 

D. 1". 



Cosine. 



9.980596 
.980558 
.980519 
.980480 
.980442 
.960403 
.980364 
980325 



.980247 
.980208 

9.980169 
.980130 
.960091 
.980052 
.980012 
.979973 
.979934 
.979695 
.979855 
. 979816 

9. 979776 
.979737 
.979697 
.979658 
. 979618 
.979679 
.979539 
.979499 
.979459 
. 979420 

9.979380 
.979340 
.979300 
.979260 
.979220 
. 979180 
. 979140 
. 979100 
.979059 
.979019 

9. 978979 
.978939 
. 978898 
.978858 
. 978817 
. 978777 
. 978737 
.978696 
.978655 
. 978615 

9. 978574 
.978533 
. 978493 
. 978452 
.978411 
. 978370 
.978329 
.978288 
. 978247 

9.978206 

Sine. 



D.l" 



.63 
.65 
.65 
.63 



.67 



107* 



D.r' 



144 



Tang. D. r 



9.485339 
.485791 
.486242 
.486693 
.487143 
.487593 
.488043 
.488492 
.488941 
.489390 



9.490286 
.490733 
. 491180 
. 491627 
.492073 
. 492519 
.492965 
. 493410 
.493854 
.494299 

9. 494743 
.496186 
.495630 
.496073 
.496515 



.497399 
. 497841 
.498282 
.498722 

9. 499163 



.500042 
.500481 
.500920 
.501359 
.501797 
.502235 
.502672 
.503109 

9. 503546 
.503982 
.504418 
.504854 
.505289 
.505724 
.506159 
.506593 
.507027 
.507460 

9.507893 
.508326 
.508769 
.509191 
.509622 
.510054 
.510485 
.510916 
.511346 

9.511776 

Cotang. 



7.53 
7.62 
7.52 
7.50 
7.50 
7.50 
7.48 
7.48 
7.48 
7.47 
7.47 

7.45 
7.45 
7.45 
7.43 
7.43 
7.43 
7.42 
7.40 
7.42 
7.40 

7.38 
7.40 
7.38 
7.37 
7.37 
7.37 
7.37 
7.35 
7.33 
7.35 
7.33 
7.32 
7.32 
7.32 
7.32 
7.30 
7.30 
7.28 
7.28 
7.28 

7.27 
7.27 
7.27 
7.25 
7.25 
7.25 
7.23 
7.23 
7.23 
7.22 

7.22 
7.22 
7.20 
7.18 
7.20 
7.18 
7.18 
7.17 
7.17 

D. 1". 



Cotang. 



10.514661 
.514209 
.513758 
.613307 
.612857 
.612407 
. 511957 
.511508 
.511059 
.510610 
.510162 

la 509714 
.509267 
.508820 
.508373 
.507927 
.507481 
.507035 
.506590 
.606146 
.605701 

10.505257 
.604814 
.504370 
.603927 
.503485 
.603043 
.602601 
.602159 
.501718 
.501278 

10.500837 ' 
.500397 
.499958 
.499519 
.499080 
.496641 
.498203 
.497765 
.497328 
.496891 

la 496454 
.496018 
.495682 
. 495146 
. 494711 
.494276 
.493841 
.493407 
.492973 
.492540 

10. 492107 
. 491674 
.491241 
.490609 
.490378 
.489946 
.489515 
.489084 
.488654 

10.488224 

Tang. 



ir 



w 



TANGENTS, AND COTANGENTS. 



161- 




1 
2 
3 

4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 

as 

36 
37 
38 
39 
40 

41 
42 
43 

44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



Sine. 1 D. 1" 



9.489962 
.490371 
.490759 
.491147 
.491535 
.491922 
.492308 



.498081 
.498466 
.498851 

9.494236 
.494621 
.495005 
.495388 
.495772 
. 496154 
.496537 
. 496919 
.497301 
.497682 

9. 49S064 
. 4^^444 

. 4^MM 

.4;>^J63 
.5(J(i{42 
.5i)e>721 
.501099 
501476 

9.501854 
.502231 
.502607 
.502984 
.503360 
.503735 
.504110 
.504485 
.504860 
.505234 

9.505606 
.505981 
.506354 
.508727 
.507099 
.507471 
.507843 
.508214 
.508585 
.508956 

9.509326 
.509596 
.510065 
.510434 
.510803 
.511172 
.511540 
.511907 
.512275 

9.512642 

Cosine, 



6.48 
6.47 
6.47 
6.47 
6.45 
6.43 
6.45 
&43 
6.42 
6.42 
6.42 

6.42 
6.40 
6.38 
6.40 
6.37 
6.38 
6.37 
6.37 
6.35 
6.35 

£.33 
6.35 
6.32 
6.33 
6.32 
6.32 
6.32 
6.30 
6.28 
6.30 

6.28 
6.27 
6.28 
6.27 
6.25 
6.25 
6.25 
6.25 
6.23 
6 23 

6.22 

a22 

6.22 I 

6.20 

6.20 

620 I 

6.18 

6.18 

6.18 

6.17 

6.17 
6.15 
6.15 
6.15 
6.15 
6.13 
6.12 
6.13 
6.12 

D. 1". 



Cosine. 



9.'>r^20o 
.*I>165 
.'t7sl24 
.'^:^083 

.•►r^M2 
.^^r^^ooi 

.■.■::»9 

.■ir:S77 
.■irr835 
.■i::r94 

9.'7rr52 

.■■ir-rii 

.Mrr869 
.■.J:r328 
■^TT.586 
.■•'7:.544 
. ■i::503 
.■■c:i6i 

.■^7119 

.■C7y77 

9.977335 
.977293 
.977251 
.977209 
.977167 
.977125 
.977083 
. 977041 
.976999 
.976957 

9.976914 
.976872 
.976830 
.976787 
976745 
.976702 
.976660 
. 976617 
.976574 
.976532 

9. 976489 
.976446 
.976404 
.976361 
.976318 
.976275 
.976232 
. 976189 
. 976146 
. 976103 

9.976060 
. 976017 
. 975974 
.975930 
. 975887 
. 975844 
. 975800 
. 975757 
. 975714 

9. 975670 

Sine. 



D. 1" 



.70 
.68 
.70 

.68 I 
.70 
.68 I 
.70 I 
.70 
68 I 
.70 I 

.70 ; 

.70, 

.70 j 

.70 
.70 
.70 
.70 
.70 
.71 
.70 
.70 
.70 
.72 

.70 
.70 
.72 
.70 
.72 
.70 
.72 
.72 
.70 
.72 

.72 
.70 
.72 
.72 
.72 
.72 
.72 
.72 
.72 
.72 

.72 
.72 
.73 
.72 

72 

!73 
.72 
.72 
.73 



Tang. I D. 1". | Cotanf. 



108* 



13196'— 13- 



D. 1" 



145 



i.^E-r76 
..■i-.-i06 

.-.Iii535 
..iEJi)64 

..':.;'«i 

..-.3 4:J49 
..M1777 

.■.i.-.i04 

,^l'*31 
.:>l'^>57 

I. .-..Is, 184 
.ol'^UO 
.r;\::^ 
..'.17761 
..-.1^186 
.'IMJIO 
..7I'HJ34 
.■'ril58 
..■r:i«2 
.^^0305 

1.520728 
.521151 
. 521573 
.521995 
..522417 



.523680 
. 524100 
.524520 

9. 524940 
.525359 
.525778 
.526197 
.526615 
.527033 
. 527451 
.527868 
.528285 
. 528702 

9.529119 
. 529535 
.529951 
.530366 
.530781 
. 531198 
531611 
.532025 
. 532439 
. 532853 

9.533266 
. 533679 
.534092 
.534504 
. 534916 
.535328 
. 535739 
.5361.50 
. 536561 

9. 536972 

Cotang. 



7.17 
7.15 
7.15 
7 15 
7.13 
7.13 
7 13 
7.12 
7.12 
7.10 
7.12 

7.10 
7.08 
7.10 
708 
7.07 
7.07 
7.07 
7.07 
7.05 
7.05 

7.05 
7.03 
7.03 
703 
7.02 
7.02 
7.02 
7.00 
7.00 
7.00 

6.98 
6.98 
6.98 
6.97 
6.97 
6.97 
6.95 
6.95 
6.95 
6.95 

6.93 
6.93 
6.92 
0.92 
692 
6.92 
6 90 
6.90 
6.90 
6.88 

6.88 
6.88 
6.87 
6.87 
6.87 
6.85 
6.85 
6.85 
6.85 



D. 1" 



10. ls^J24 
.-1-7;^ 

, 4SN^I36 
. -iHt.107 

. 4^r,t)79 

. ■JS.^.rSl 

. ■K:-J23 

. 4S-1796 

1^4569 



]r. 



4V1516 

. -is-^m 
. .JX.'ii39 

.'^JH14 
.■iyj:^90 
.-3sii'.^66 
.iHn42 
.■1.'-i)ll8 
. !r■^^)95 

J'l ■17'':.72 

!r^>l49 

17S 427 

..!,"vl05 

. !r:.83 

^77162 

■I7I.V41 

!:i^^20 

i7W00 
111. i7.MI60 

.AT mi 

.•(71J22 
. ■J7:iS03 
. 4:;^: '85 
. 47i;J67 
. 472549 
. 472132 
. 471715 
. 471298 

10. 470881 
.470465 
.470049 
.469634 
. 469219 
.468804 
.468389 
467975 
. 467561 
. 467147 

10. 466734 
.466321 
.465908 
.465496 
.465084 
.464672 
.464261 
.463850 
.463439 

10. 463028 

Tang. 



60 
59 
56 
57 
56 
55 
54 
53 
52 
51 
50 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 

39 
38 
37 
36 
35 
34 
33 
32 
31 
30 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 



71* 



19« 



TABLE O.-LOGABITHMIC SINES, COSINES, 



1«0« 



Sine. 



D. 1". Cosine. 



D. l". 



Tang. 



D. r\ 



Cotang. 



U 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 



40 

41 
42 
43 
44 

45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
68 
59 
60 



a 5Ui>42 

,M^i07 

.014472 

,um7 

,.^lrM66 
, ^'i:.:00 
. :.HU94 

B.5K^«7 
./iJTiBO 

.:-17.l82 
.i>lT745 

.r-flM07 

.;>]>i.168 
..5JS'i29 

.:>U-H90 

..'^]^K151 
..--]>911 

Sl62(L71 
..^-rN8l 

.;.i2i.;49 

.621707 
.^►^^-(166 
.6:^ J 424 

.6J.U38 
. .-'-.^95 

9. .■.:j.1S52 
. .-L?Ji08 
. .^1^1564 
. v^ 31120 

, .^J:. J75 
SO 

! 526339 



.527046 

9.527400 
.527753 
.528105 
.528458 
.528810 
.529161 
.529513 
.5^9864 
.530215 
.530565 

9.530915 
.531265 
.531614 
.531963 
.532312 
.532661 
.533009 
.533357 
.633704 

9. 534052 

Cosine. 



6.12 
6.10 
6.10 
&10 
6.08 
6.08 
6.08 
6.07 
6.07 
6.07 
6.05 

6.05 
6.03 
6.05 
6.03 
6.02 
6.02 
6.02 
6.02 
6.00 
6.00 
6.00 
5.98 
6.98 
6.97 
6.98 
6.97 
6.95 
6.95 
6.95 
5.95 

5.93 
5.93 
6.93 
5.92 
6.92 
5.90 
6.92 
5.90 
6.88 
5.90 

6.88 
5.87 
5.88 
6.87 
6.85 
6.87 
5.85 
6.85 
5.83 
5.83 

5.83 
5.82 
5.82 
5.82 
5.82 
5.80 
5.80 
5.78 
5.80 

D. 1". 



9.975670 
.975627 
.975583 
.975539 
.976496 
.975452 
.976408 
.975365 
.976321 
.976277 
.975233 

9. 975189 
.975146 
. 975101 
.975057 
.975013 
.974969 
.97^26 
.974880 
.974836 
.974792 

9.974748 
.974703 
.974659 
.974614 
.974570 
.974526 
.974481 
.974436 
.974391 
. 974347 

9.974302 
.974257 
. 974212 
. 974167 
.974122 
.974077 
.974032 
.973987 
. 973942 
.973897 

9. 973852 
.973807 
.973761 
.973716 
.973671 
.973625 
.973580 
.973535 
.973489 
. 973444 

9. 973398 
.973352 
. 973307 
. 973261 
. 973215 
. 973169 
.973124 
.973078 
.973032 

9. 972986 

Sine. 



9.536972 
.537382 
.537792 
.638202 
.538611 
.539020 
.539429 
.539837 
.640245 
.640663 
.641061 

9.641468 
.541875 
.642281 



109" 



D. 1" 



146 



.643094 
.643499 
.643905 
.644310 
.644715 
.645119 

9.545524 
.645928 
.546331 
.546735 
.547138 
.547640 
.547943 
.548345 
.548747 
.549149 

9.549550 
. 549951 
.550352 
.550752 
.551153 
.551552 
.551952 
.552351 
.552750 
.553149 

9.553548 
.553946 
.554344 
.554741 
.556139 
.555536 
.555933 
.556329 
.556725 
.557121 

9.557517 
.557913 
.558308 
.558703 
.559097 
.559491 
.559885 
.560279 
.560673 

9. 561066 

Cotang. 



6.83 
6.83 
6.83 
6.82 
6.82 
6.82 
6.80 
6.80 
6.80 
6.80 
6.78 

6.78 
6.77 
6.78 
6.77 
6.75 
6.77 
a 75 
6.75 
6.73 
6.76 

6.73 
6.72 
6.73 
6.72 
6.70 
6.72 
6.70 
6.70 
6.70 
6.68 

6.68 
6.68 
6.67 
6.68 
6.65 
6.67 
6.65 
6.65 
6.65 
6.65 

6.63 
6.63 
6.62 
6.63 
6.62 
6.62 
6.60 
a60 
6.60 
6.60 

6.60 
6.58 
6.58 
6.57 
6.57 
6.57 
6.57 
6.57 
6.55 



D. 1". 



10.463028 
.462618 
.462208 
.461798 
.461389 
.460980 
.460571 
.460163 

, .469765 
.459347 
.458939 

. JM112 



10. 454476 
.454072 
.453669 
.453265 
.452862 
.452460 
.462057 
.451656 
.451253 
.450861 

10.450450 
.450049 
.449648 
.449248 
.448847 
. 448448 
'.448048 
.447649 
.447250 
.446851 

la 446462 
.446054 
.445656 
.445259 
.444861 
.444464 
.444067 
.443671 
.443275 
.442879 

10.442483 
.442067 
.441692 
.441297 
.440903 
.440509 
.440115 
.439721 
.439327 

10. 438934 

Tang. 



W 



»o* 



'MNMirra, AUD eOTAJWEN TS. 



!«©• 





1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 



40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
62 
53 
54 
55 
56 
57 
58 
59 
60 



Sine. 



9.534062 
.534399 
.534745 
.536092 
.586438 
.636783 
.536129 
.636474 
.536818 
.537163 
.637507 

9.537861 
.638194 
.538638 



.539665 
.639907 
.640249 
.640590 
.540931 

9.541372 
.541613 
.541953 
.542293 
.5^632 
.542971 
.543310 
.543649 
.543987 
.544325 

9.544663 
.546000 
.546338 
.546674 
.546011 
.546347 
.546683 
.547019 
.547364 
.547689 

9.548084 
.648369 
.548693 
.540027 
.540360 
.549693 
.560026 
.550359 
.550692 
.551024 

9.651356 
.551687 
.562018 
.562349 



.563010 
.563341 
.563670 
.554000 
9.564329 



D. v. 



6.78 
5.77 
5.78 
5.77 
6.75 
6.77 
6.75 
6.73 
6,75 
6.73 
6.73 

6.72 
6.73 
6.70 
5,72 
6.70 
6.70 
6.68 
5.68 
5.68 
5.68 

5.68 
5.67 
5.67 
6.65 
6.65 
5.65 
6.65 
6.63 
5.63 
5.63 

5.62 
5.63 
5.60 
5.62 
5.60 
5.60 
5.60 
5.68 
5.68 
5.68 

5.58 
5.67 
5.67 
5.55 
5.55 
5.55 
5.55 
5,55 
5.63 
5.63 

5.62 
5.62 
5.62 
5.62 
5.50 
5,52 
5.48 
5.60 
5.48 



Ckifiine. 



9.972966 
.972940 
.972894 
.972848 
.972802 
.973755 
.973709 
.973663 
.973617 
.972670 
.973624 

9.972478 
.973431 
.972385 
.973338 
.973291 
.972245 
.972198 
.972151 
.972105 
.973068 

9.972011 
.971964 
.971917 
.971870 
.971823 
.971776 
.971729 
.971662 
.971635 
.971588 

9.971540 
.971493 
.971446 
.971396 
.971351 
.971303 
.971256 
.971208 
.971161 
.971113 

9.971066 
.971018 
.970970 
.970922 
.970874 
.970827 
.970779 
.970731 
.970683 
.970635 

9.970586 
.m063S 
.970490 
.970442 
.97(B94 
.979345 
.970297 
.979249 
.970200 

9.970152 



D. r 



Tang. D. V\ 



.80 
.80 
.78 
.80 
.80 
.80 
.80 
.82 

.80 
.80 
.80 
.80 
.82 
.80 
.80 
.82 
.80 



9,561066 
.561459 
.561861 
.562244 
.562636 
.663028 
.563419 
.563811 
.564202 
.564593 
.664883 

91566373 
.666763 
.566153 
.666642 



.667320 
.56n09 
.568008 
.568486 
.566873 

9.569261 
.669648 
.670035 
.570422 
.570809 
.571195 
.571581 
.571967 
.572362 
.572738 

9.573128 
.573607 
.673892 
.574276 
.574660 
.576044 
.675427 
.575810 
.576193 
.676676 

9.576059 
.677341 
.677723 
.678104 
.678486 
.578867 
.570248 
.579629 
.580009 



9.580769 
.581149 
.581528 
.581907 
.582286 
.582665 
.583044 
.683422 
.583800 

9,684177 



6.65 
6.53 
6.55 
6.53 
6.53 
6.52 
6.53 
6.62 
6.52 
6.50 
6.50 

6.60 
6.60 
6.48 
6.60 
6.47 
6.48 
6.48 
6.47 
6.45 
6.47 

6.45 
6.45 
6.45 
6.45 
6.43 
6.43 
6.43 
6.42 
6.43 
6.42 

6.40 
6.42 
6.40 
6.40 
6.40 
6.3S 
6.38 
6.38 
6.38 
6.38 

6.37 
6.37 
6.85 
6.37 
6.35 
6.35 
6.35 
6.33 
6.33 
6.33 

6.33 
6.32 
6.32 
6.32 
6.32 
6.32 
6.30 
6.30 
6.28 



Cotang. 



la 438934 
.438541 
.438149 
.437756 
.437364 
.436972 
.436581 
.436189 
.435798 
.435407 
.435017 

10. i""i4"27 

. <:j:>^47 
. 4:i^i458 
.4:>iit68 
.4;^2t.B0 
. 4.S:Ji91 

. 431514 
,4:41127 

la 430739 
.430352 
.429965 
.429578 
.429191 



.428419 
.428033 

.427648 
.427262 

la 426877 
.426493 
.426108 
.425724 
.425340 
.424956 
.424573 
.424190 
.423807 
.423424 

la 423041 



.422277 
.421896 
.421614 
.421133 
.420752 
.420371 
.419991 
.419611 

10.419231 
.418851 
. 418472 
.418093 
. 417714 
.417335 
.416956 
. 416578 
.416200 

10.415823 



60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 



37 
36 
35 
34 
33 
32 
31 
30 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
3 
2 
1 




Ckitine. D 1". 



Sine. 



IIO" 



D. 1" 
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Cotaag. 



D. 1" 



Tang. 



6i>' 



2f 



TABLE 1I.-L«0ABITHMI€ SINES, COSINES, 



1M« 



Bine. 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 



40 

41 
42 
43 
44 

45 
46 
47 
48 
49 
60 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



':.^.i58 

.',n;,:ji5 
i.v.^3 
''-.^71 
V-M.299 
■.Vki26 
:v>:^53 
'■.7280 
.-..:.T306 

;.;7:132 

■■v.i'J34 
v:n-K-»58 

^'^rj07 
.-...ik^^l 
,iMJH55 
Jiil 178 

.>;i.s^24 

5&4U75 

-V>^716 

.■►r^^,<l36 

.ML-,1,76 
.vi^',^105 

.■•ilrH:.H2 

.^i.7-tJ9 
M 17^87 
■►h7'i04 
:h,'.j22 
-,.s;.39 
■u.^-^56 
M.'M72 
.■.i.'^88 
-.i.'i-.04 
-.1.120 
.:l^i35 

570761 
571066 
571380 
571695 
572009 
572323 
572636 
572950 
573263 
573575 



Cosine. 



D. 1" 



5.48 
5.48 
5.47 
5.47 
5.47 
5.47 
5.45 
5 45 
5.45 
5.43 
6.43 

6.43 

6.42 

6.43 

6.42 I 

6.40 ' 

6.42 

6.40 

6.40 

6.40 

6.38 

6.38 
6.38 
6.37 
5.37 
5.87 
5.37 
5.35 
5.37 
5.33 
5.35 

5.33 
5.33 
5.83 
6.33 
5.82 
5.82 
5.80 
5.82 
5.80 
6.30 

5.28 
5.80 
5.28 
5.28 
5.27 
5.27 
5.27 
5.27 
5.25 
5.27 

5.25 
6.23 
5.25 
5.23 
5.23 
5.22 
5.23 I 
5.22 I 
5.20 1 



D. 1" 



Cosine. D. 1". Tang. D. 1 



9. 970162 
.970108 
.970066 
.970006 
.960957 
. 969909 



.969811 
.969762 
. 969714 



9.9^9816 
.969667 
.969618 

.969420 
.969370 



.969272 
.969223 
.9tJ9173 

9.969124 
.969075 

.afrwi25 

.'^i.v^6 
.^,,^477 

.<,-NL^^7 

. &fi.^728 
. 9t^t\7S 



.968678 



.968479 
.968429 
.968379 
.968329 
. 9f)8278 
.968228 
.968178 

9.968128 
.968078 
.968027 
.967977 
.967927 
.967876 
.967826 
.967775 
.967725 
.967674 

9. 967624 
. 967573 
,967622 
. 967471 
.967421 
.967370 
. 967319 
.967268 
. 967217 

9. 967166 



Sine. 



.82 



.85 



.83 
.85 
.83 

.85 
.85 
.85 
.83 
.85 
.85 
,85 
.85 
.85 



ao 9.684177 
;^ i .584665 

.585309 

.80 
.82 
.82 
.82 
.80 
.82 
.82 



.686439 
.686815 
.587190 
.587666 
.587941 

L 588316 
.588691 



.689440 
.689814 
.690188 
.590562 
.590936 
.591308 
.691681 

k69S054 
.693426 
.692799 
.693171 
.693542 
. 593914 
.694285 
.694666 
.595027 



9.696768 
.69M38 
.696608 
.696878 
.697247 
.697616 
.597985 
.698854 
.698722 
.699091 

9.699459 
.699827 
.600194 
.600662 
.600929 
.001296 
.601663 
.602029 



.608761 

9.603127 
.003493 
.603858 
.604223 
.004688 
.604953 
.605317 



.606046 
9.606410 



D. V\ Cotang. D. I". 



6.30 
6.28 
6.28 
6.38 
6.37 
6.38 
6.27 
6.36 
6.37 
6.35 
6.25 

6.35 
6.35 
6.23 
6.33 
6.33 
6.33 
6.22 
6.22 
6.22 
6.22 

6.20 
6.22 
6.20 
6.18 
6.20 
6.18 
6.18 
6.18 
6.18 
6.17 

6.17 
6.17 
6.17 
a 15 
6.15 
6.15 
a 15 
6.13 
6.15 
a 13 

a 13 

a 12 
a 13 
a 12 
a 12 
a 12 
a 10 
a 10 
a 10 
a 10 

a 10 
a 08 
ao8 
ao8 
a 08 
a 07 
ao8 
a 07 
a 07 



Cotang. 



la 416823 
.416445 
.416068 
.414691 
.414314 
.413938 
.413561 
.413185 
.412810 
.^2434 
.412059 

la 411684 
.411309 
.410934 
.410560 
.410186 
.409812 
.409438 
.409065 
.408692 
.408319 

m 407946 
.407574 
.407201 
.406829 
.406458 
.406086 
.405715 
.405344 
.404073 
.404602 

la 404232 
.403862 
.403492 
.403122 
.402753 
.402384 
.402015 
.401646 
.401278 
.400909 

la 400641 
.400173 
.399806 
.909438 
.399071 
.308704 
.308337 
.387971 
.397605 
.397239 

la 396873 
.396507 
.396142 
.395777 
.305412 
.395047 
.394683 
.394318 
.393954 

la 393690 



Tang. 



111° 



148 



TANCUBNTS, AK» COTAMSENTS. 



157» 



!*»• 



Sine. 






9.673676 


1 


.573888 


2 


.574200 


3 

4 


.574512 
.574^4 


5 


.575136 


6 


.576447 


7 


.575758 


8 


.576069 


9 


.576379 


10 


.576689 


U 


9.57n^m 


12 


.S77M09 


13 


.577'a8 


U 


.5r7Vt27 


15 


.5:h^;36 


16 


.57V.45 


17 


.57S■^53 


18 


.5:^162 


19 


.s:Li^7o 


20 


.57^777 


21 


9.5.sil^i85 


22 


.5SiK^92 


23 


. 5.Si.K«9 


24 


.Ss\i^ 


25 


.S,Sl,-il2 


26 


.5,^ HIS 


27 


.5shG4 


28 


.&K2-229 


29 


.5^L!.■^ 


30 


.6:>J.S40 


31 


9./.h.M45 


32 


. .:^?cil49 


83 


. ,'i^;i754 


34 


. .'i.ilii58 


35 


. ,>j:<61 


36 


. .-jN4ii65 


37 


. ^J^4^^G8 


38 


. r..'v>'.^72 


39 


. Fi^-trai 


40 


. 5n'"jN77 


41 


9.586179 


42 


.686482 


43 


.586783 


44 


.587085 


45 


.587380 


46 


.587688 


4V 


.587989 


48 


.588289 


49 


.588590 


50 


.588890 


51 


9.589190 


52 


.589489 


53 


.589789 


54 


.590088 


55 


.590387 


56 


.596686 


67 


.590^4 


58 


.5912^ 


59 


.591580 


60 


9.691878 



Cosine. 



D. 1" 



5.22 
5.20 
5.20 
5.20 
5.20 
5-18 
6.18 
5.18 
5.17 
5.17 
6.17 

5.17 
5.15 
5.16 
5.15 
5.15 
5.13 
5.16 
5.13 
5.12 
5.13 

5.12 
5.12 
6.10 
5.12 
5.10 
5.10 
6.08 
6.10 
6.08 
5.06 

6.07 
6.08 
5.07 
5.05 
6.07 
5.05 
6.07 
5.03 
5.05 
5.03 

5.05 
5.02 
5.03 
5.02 
5.03 
5.02 
5.00 
5.02 
5.00 
5.00 

4.98 
5-00 
4.98 
4.98 
4,98 
4.97 
4.97 
4.97 
4.97 

D. 1". 



Cosine. 



9.9i.n66 
.9r.7H5 
.9' 7 64 
.9 .:m13 
.9' 61 
. 9 10 
.9 59 

.^ m 

.9' -.56 
.9i.i.:05 
.9<<'53 

9. Hiy-<,02 
.iMv.50 
. [k-um 

. m^M 



36 

9.966065 
.966033 
.965961 
.965929 
.965876 
.965824 
.965772 
.965720 
.966668 
.965615 

9.965563 
.965511 
.965468 
.065406 
.966363 
.965301 
.965248 
.966195 
.965143 
.966090 

9.965037 
.964984 
.964931 
.904879 
.964826 
. 964773 
.9(>4720 
.964006 
.964613 
.964560 

9.964607 
.964454 
.964400 
.964347 
.964294 
.964240 
.964187 
.964133 
.964080 

9.964026 

Sine. 



D. I". 



87 



87 



90 



D. 1" 



14» 



Tang. 



9.606410 
.606773 
. 607137 
.6^7600 
.607863 
.606225 
.606588 
.606950 
.609312 
.609674 
.610036 

9.610397 
.610759 
.611120 
.611480 
.611641 
.612201 
.612661 
.612921 
.613281 
.613641 

9.614000 
.614359 
.614718 
. 615077 
.616435 
. 615793 
. 616151 
.616509 
.616867 
.617224 

9.617682 
. 617930 
.618296 
.618662 
.619006 
.619364 
.619720 
.620076 
.620432 
.620787 

9. 621142 
.621497 
.621852 
.622207 
.622561 
.622915 
.623269 
.623623 
.623976 
.624330 

9.624688 
.626036 
.625388 
.625741 
.626093 
.626445 
.626797 
. 627149 
.627501 

9.627852 

Cotang. 



D. 1" 



6.05 
6.07 
6.06 
6.06 
6.03 
6.05 
6.03 
6.03 
603 
6.03 
6.02 
6.03 

ace 

6.00 
602 
600 
600 
6 00 
600 
600 
6.96 

5.% 
6.96 
5.96 
5.97 
5.97 
6.97 
6.97 
5.97 
5.95 
5.97 

5.95 
5.93 
5.95 
5.93 
6.93 
6.93 
6.93 
5.93 
5.92 
5.92 

5.92 
6.92 
6.92 
6.90 
5.90 
5.90 
5.90 
6.88 
5.90 
5.88 

5.88 
6.87 
6.88 

5.87 
5.87 
5.87 
6.87 
5.87 
6.86 

D. 1". 



Cotang. 



10 3^^.v790 

.aWJ27 
.3■■^JS63 

.3'FJ!37 

.a';+ir75 

.3M412 
.3^H<J50 

.3-.Hfli88 
.3',^».':»26 
.3h^mi64 

.?^:C41 

.av>s8o 

.isv"*20 
.S\^l59 
.S^7799 
.i^:439 

.S-^71179 
.0^^719 

la 386000 
.385641 



.364923 
.364565 
.384207 
.383849 
.383491 
.383133 
.382776 

la 382418 
.382061 
.361705 
.361348 
.380992 
.380636 
.380280 
.379924 
. 379568 
.379213 

iiK.ii7'xS58 
. ;i 7^.03 

...:^i48 

, .^77793 
.;j;7l39 
. .'.771)85 
...7^^731 
. AT'.ill 
.;.:mj24 
. :i7:.ii70 

la 376317 

.374964 
.374612 
.374259 
. 373907 
.373555 
.373203 
.372851 
.372499 
la 372148 

Tang. 



60 
59 
58 
57 
56 
65 
54 
63 
52 
51 
50 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 

39 
38 
37 
36 
35 
34 
33 
32 
31 
30 

29 
28 
27 
26 
26 
24 
23 
22 
21 
20 

10 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
6 
4 
3 
2 
1 




67** 



23* 



TABLE 9.-L06ARITiniTC SINKS, COSINES, 



15«- 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



Sine. 



9.591878 
.592176 
.592473 
.592770 
.593067 
.593363 
.593659 
.593955 
.594251 
.594547 
.594842 

9.-a-^i37 

. :)i»> 132 

. ^t ^^727 

..-,1N-,:ii5 
.:.iNiri09 

.r.^^7196 
.^1^7490 
. rj!t7783 

9.:.l'^il75 
..Mm: 568 
.r.ii^i-i60 
..'.V-.M52 
..M''<:i44 

..M'|*S27 
■.'^Hill8 
.^^ HI 109 
.uNiVOO 

9.600990 
.601280 
.601570 
.601860 
.602150 
.602439 
.602728 
. 603017 
.6033a5 
.603594 



.604170 
.604457 
. 604745 
.605032 
.605319 
.605606 
.605892 
.606179 
.606465 

9. 606751 
.607036 
.607322 
.607607 
.607892 
.608177 
.608461 
.608745 
.609029 

9.609313 



Cosine. 



D. V\ 



4.97 
4.95 
4.95 
4.95 
4.93 
4.93 
4.93 
4.93 
4.93 
4.92 
4.92 

4.92 
4.92 
4.90 
4.90 
4.90 
4.90 
4.88 
4.90 
4.88 
4.87 

4.88 
4.87 
4.87 
4.87 
4.87 
4.85 
4.85 
4.85 
4.85 
4.83 

4.83 
4.83 
4.83 
4.83 
4.82 
4.82 
4.82 
4.80 
4.82 
4.80 

4.80 
4.78 
4.80 
4.78 
4.78 
4.78 
4.77 
4.78 
4.77 
4.77 

4.75 
4.77 
4.75 
4.75 
4.75 
4.73 
4.73 
4.73 
4.73 



D. 1". 



CJosIne. 



9. 964026 
.963972 
.963919 
.963865 
.963811 
.963757 
.963704 
.963650 
.963596 
.963542 
.963488 

9.963434 
.963379 



.963271 
.963217 
.963163 
.963108 
.963054 
.962999 
.962945 

(.962890 
.962836 
. 962781 
. 962727 
.962672 
.902617 
.962562 
. 962508 
. 962453 
.962398 

>. 962343 



.962233 
. 962178 
.962123 
.962067 
.962012 
.961957 
.961902 
.961846 

1 961791 
.961735 
.961680 
.961624 
.961569 
. 901513 
. 961458 
.961402 
. 961.346 
.961290 

1. 961235 
. 961179 
.961123 
.961067 
.961011 
.960955 



.960843 

.960786 

9.960730 



Sine. 



D. 1" 



Tang. 



9. 627852 
.628203 
.628554 



.629255 



.629956 
.630306 
.630656 
.631005 
.631355 

(.631704 
.632053 
.632402 
.632750 



.633447 
.633795 
. 634143 
.634490 
.634838 

1. 635185 
.635532 
.635879 



.636572 
. 636919 
.637265 
.637611 
.637956 
.638302 
9.638647 



.639337 
.639682 
.640027 
.640371 
.640716 
. 641060 
.641404 
. 641747 

9.642091 
.642434 
.642777 
.643120 
.643463 
.643806 
. 644148 
.644490 
. 644832 
.645174 

9. 645516 
. 645857 
.646199 
.646540 



,647222 
.647562 
.6479(^ 
.648243 
9.648583 



113* 



D. 1". Cotang 



150 



D. 1". 



5.85 
5.85 
5.85 
5.83 
5.85 
5.83 
5.83 
5.83 
5.82 
5.83 
5.82 

5.82 
5.82 
5.80 
5.82 
5.80 
5.80 
5.80 
5.78 
5.80 
5.78 

5.78 
5.78 
5.78 
5.77 
5.78 
5.77 
5.77 
5.75 
6.77 
6.75 

5.75 
5.75 
5.75 
5.75 
5.73 
5.75 
5.73 
5.73 
5.72 
5.73 

5.72 
5.72 
5.72 
5.72 
5.72 
5.70 
5.70 
5.70 
5.70 
5.70 

5.68 
5.70 
5.68 
5.68 
5.68 
5.67 
5.68 
5.67 
5.67 



D. 1". 



Cotang. 



la 372148 
.371797 
.371446 
.371095 
.370745 
.370394 
.370044 



.368645 

10. 3iiSJ96 
.Si-.7'.)47 
.3l'.7598 
.?H,.7250 
.MH.'.lOl 
.JW^■^-J53 
. SH'.-205 
. S<- \S57 
. Si>r>;->10 

.SU'^r]62 

10. 364815 
.364468 
.364121 
.363774 
.363428 
.363081 
.362735 
.362389 
.362044 
.361698 

10.3i 3:«3 
.3<.H«8 

.3ifhi63 

. 3^W73 
.3-'i<e9 
. 3'^i284 
. Zr.sMO 
.3^So96 

10. 357909 
.357566 
.357223 
.356880 
.356637 
.356194 
.355852 
.355510 
. 365168 
.35^26 

10. 354484 
.354143 
.353801 
.333460 
.353119 
.352778 
. 352438 
.352097 
. 351757 

10.351417 



Tang. 



66* 



24» 



TANGENTS AND COTANGENTS. 



ISS" 



Sine. D. 1". 



9.609313 
.600597 



. 610164 
.610447 
.61(^29 
. 611012 
.611294 
. M1576 
.611858 
.612140 

9.612421 
.612702 
.612983 
.613264 
.613545 
.613825 
.614105 
.614385 
.614665 
. 614944 

9.615223 
.615502 
. 615781 
.616060 
.616338 
.616616 
.616894 
< 617172 
.617450 
. 617727 

9. 618004 
.618281 
.618558 
.618834 
.619110 
.619386 
.619662 
.619938 
.620213 
.620488 

9.620763 
.621038 
.621313 
.621587 
.621861 
.622135 
.622409 
.622682 
.622956 
.623229 

9.623502 
.623774 
.624047 
. 624319 
.624591 
.624863 
.625135 
.625406 
.625677 

9.625948 



Cosine. 



4.73 
4.72 
4.73 
4.72 
4.70 
4.72 
4.70 
4.70 
4.70 
4.70 
4.68 

4.68 
4.08 
4.68 
4.68 
4.67 
4.67 
4.67 
4.67 
4 65 
4.65 

4.65 
4.65 
4 65 
4 63 
4 63 
4.63 
4.63 
4.63 
4.62 
4.62 

4.62 
4.62 
4 60 
4 60 
4 60 
4.60 
4.60 
4.58 
458 
4 58 

4.58 
4 58 
4 67 
4 67 
4.67 
4 67 
4.65 
4 67 
4 65 
4.65 

4 63 
4.65 
4 63 
4.63 
4 53 
4.53 
4.62 
462 
452 



D. 1" 



Cosine. 



9.960730 
.960674 
.960618 
.960561 
.960605 
.960448 
.960392 
.960335 
.WQ279 
.960222 
.960165 

9.966109 
.960052 



.969938 



.959825 
.959768 
. 959711 
.959654 
.959596 

9.959539 
.959482 
.959425 



.959310 
.959253 
.959195 
.959138 
.959080 
.959023 

9.958965 
.958908 
.958850 
.958792 
.958734 
.9.58677 
.958619 
.958561 
.958503 
.958445 

9.958387 
.958329 
.958271 
.958213 
.958154 
.958096 
.958038 
.957979 
.957921 
.957863 

9.957804 
.957746 
.957687 
.957628 
. 957570 
.957511 
.957452 
. 957393 
.957335 

9. 957276 



Sine. 



D. 1" 



.93 
.93 
.95 
93 
.95 
.93 
.95 
.93 
.95 
.95 



.98 
.97 



L14'» 



D. r\ 



151 



Tang. D. V. 



9.648583 



.649263 
.649602 
.649942 



.650069 
.651297 
.651636 
.651974 

9.652312 
.652650 
.652988 
.653326 
.653663 
.654000 
.654337 
. 654674 
.655011 
.655348 



9." 



.-..-.i«4 

.i.-n:i56 
.r/,^.-.92 
.h.-.7ij28 
.'i.':;!64 
.i.-.ri.99 
.■.■,>*i64 
.o06.;69 
.658704 

9.659039 
.659373 
.659708 
.660042 
.660376 
.660710 
.661043 
.661377 
.661710 
. ()62043 

9. 662376 
.662709 
.663042 
.663375 
. 663707 
.664039 
.664371 
.664703 
.665035 
.665366 



.666029 
.666360 
.666691 
.667021 
.667352 
.667682 
.668013 
.668343 
9.668673 



Cotang. D. 1". 



5.67 
5.67 
5.66 
6.67 
5.66 
6.66 
6.65 
5.63 
5.65 
5.13 
5.ft3 

5.63 
5.63 
5.63 
5.62 
5.62 
5.62 
5.62 
5.62 
5.62 
5.60 

5.60 
5.60 
5.60 
5.60 
5.60 
5.58 
5.58 
5.58 
6.58 
5.58 

5.57 
5.58 
5.57 
5.57 
5.57 
5.55 
5.57 
5.55 
5.55 
5.55 

5.55 
5.55 
5.55 
5.53 
5.53 
5.53 
5.53 
5.53 
5.52 
5.53 

5.52 
5.52 
5.52 
5.50 
5.52 
5.50 
5.52 
5.50 
5.50 



Cotang. 



10.351417 
.351077 
.360737 
.360898 
.350058 
.349719 



.349041 
.348703 
.348364 
.348026 

10.347688 
.347350 
.347012 
.346674 
.346337 
.346000 
.345663 
.345326 
.344989 
.344652 

10. 344316 
.343980 
.343644 
.343308 
.342972 
.342636 
.342301 
.341966 
.341631 
.341296 

10. 340961 
.340627 
.340292 
.339958 
.339624 
.339290 
.338957 



.338290 
.337957 

10.337624 
.337291 
.336958 
.336625 
.336293 
.335961 
.335629 
.335297 
. 334965 
.334634 

10. 334302 
. 333971 
.333640 
.333309 
.332979 
.332648 
.332318 
.331987 
.331657 

10.331327 



Tang. 



59 
58 
67 
56 
55 
54 
53 
52 
51 
60 



48 
47 
46 
45 
44 
43 
42 
41 
40 



37 
36 
35 
34 
33 
32 
31 
30 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
3 
2 
1 




e«* 



25** 



TABLE 9.-L0GARITHMIC SINES, COSINES, 



154' 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



116' 



Sine. 



9. rn-^48 
. ^.;ii.Lil9 
.■.■^i..i90 
.','^1.760 
. j.'27il30 

, n27:.70 
. fCTMO 

. f.?.v;78 

,r,JSi47 

9 *i'jv46 

, ■.-!' (53 
. '.■/■■r21 
. '&m 

. ^i<^V92 
.^.ili159 
.i.-il.^6 

9. 631593 
.631859 
.632125 
.632392 
.632658 
.632923 
. 633189 
.633454 
.633719 
.633984 

9.^■.:;n:49 
.^.^l:^14 
.i ^1-1778 
.i>; 1.^.1 142 
.k:lV{06 
.^^I.o70 
.r.vV.S34 
.j-.ii..»97 
.k::...<60 
.i.:<i^r33 

9.636886 
. 637148 
.637411 
. 637673 
.637935 
.638197 
.638458 
. 638720 
. 638981 
.639242 

9. &39503 
. 639764 
.640024 
.640284 
. 640544 
. 640804 
. 641064 
. 641324 
.641583 

9. 641842 

Cosine. 



D. r\ 



4.52 
4.52 
4.50 
4.50 
4.50 
4.50 
4.50 
4.48 
4.48 
4.48 
4.48 

4.48 
4.47 
4.47 
4.47 
4.47 
4.45 
4.47 
4.45 
4.45 
4.45 

4.43 
4.43 
4.45 
4.43 
4.42 
4.43 
4.42 
4.42 
4.42 
4.42 

4.42 
4.40 
4.40 
4.40 
4.40 
4.40 
4.38 
4.38 
4.38 
4.38 

4.37 
4.38 
4.37 
4.37 
4.37 
4.35 
4.37 
4.35 
4.35 
4.35 

4.35 
4.33 
4.33 
4.33 
4.33 
4.33 
4.33 
4.32 
4.32 

D. V\ 



Cosine. 



a 957276 
. 957217 
.957158 
.967099 
.957040 
.956081 



.956862 
.956803 
. 966744 
.956684 

9. 25 

....U-C6 

.!k-,l.':0C 

.'ru,.i47 
.i?.-n.;'^7 
.!k;i.i27 
,UM.268 
.|iAi,-08 
.:>.;i.l48 
. 0^0089 

9.956029 
.955969 
.955909 
.955849 
.955789 
.955729 
.955669 
.955609 
.955548 



9. 28 

-68 

. N^. :07 
. ■C.:.J47 
.^J-.M86 
.■^-.-.126 
. N.-..:.J165 
. fi-.,-r05 
.'■GVM4 
. A ',^83 

9. 954823 
.954762 
. 954701 
. 954640 
. 954579 
.954518 
. 954457 
.954396 
.954335 
. 954274 

9. 954213 
. 9.54152 
.954090 
.954029 
.953968 
.953906 
.953845 
.953783 
.953722 

9.953660 

Sine. 



D. I", 1 Tang, 



.98 I 



.98 
.98 
1.00 



1.00 



1.00 
.98 
1.00 
1.00 
.98 
1.00 
1.00 
.98 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
.98 
1.00 
1.00 

1.00 
1.02 
1.00 
1.02 
1.00 
1.02 
1.00 
1.02 
1.02 
1.00 

1.02 
1.02 
1.02 
1.02 
1.02 
1.02 
1.02 
1.02 
1.02 
1.02 

1.02 

1.03 

1.02 

1.02 

1.03 

1.02 

1.03 

1.02 I 

1.03 

D. 1". 



152 



9.668673 
669002 
669332 



6(>9991 
670^0 
670649 
670977 
671306 
671635 
671963 

r-:.^i 

7.1^9 

7--I47 
7:ili74 
7:^(02 
7^:»29 
71257 

7i:^4 

74^H1 

7.M>37 

7.'.^64 
7.Vv90 

7r;:i7 
7'L.43 

7.L.«9 

77194 
77.-,20 
77^46 

--I71 
96 

678821 
679146 
679471 
679795 
680120 
680444 



681092 
681416 
681740 

682063 
682387 
682710 



683356 
683679 
684001 
684324 
684646 
684968 

685290 
685612 
685934 
686255 
686577 
686898 
687219 
687540 
f»7861 
688182 

Cotang. 



D. 1". 



5.48 
5.50 
5.48 
5.50 
5.48 
6.48 
5.47 
6.48 
6.48 
5.47 
5.47 

5.47 
5.47 
5.45 
5.47 
5.45 
5.47 
5.45 
5.45 
5 43 
5.45 

5.43 
5.45 
5.43 
5.43 
5.42 
5.43 
5.43 
5.42 
5.42 
5.42 

5.42 
5.42 
5.40 
5.42 
5.40 
5.40 
5.40 
5.40 
5.40 
5.38 

5.40 
5.38 
5.38 
5.38 
5.38 
5.37 
5.38 
5.37 
5.37 
5.37 

5.37 
5.37 
5.35 
5.37 
5.35 
5.35 
5.35 
5.35 
5.35 

D. 1". 



Cotang. 



la 331327 
.330998 
.330668 
.330339 
.330009 
.329680 
.329351 
.329023 
.328694 
.328365 
.328037 

10.327709 
.327381 
.327053 
.326726 
.326398 
.326071 
.325743 
.35^5416 
.325089 
.324763 

10. 324436 
.324110 
.323783 
.323457 
.323131 
.322806 
.322480 
. 322154 
.321829 
.321504 

10. 321179 
.320854 
.320529 
.320205 
.319880 
.319556 
.319232 
.318908 
.318584 
.318260 

10. 317937 
. 317613 
. 317290 
.316967 
.316644 
.316321 
.315999 
. 315676 
.315354 
.315032 

10.314710 
.314388 
.314066 
. 313745 
.313423 
.313102 
.312781 
.312460 
.312139 

10.311818 



64' 



ae* 



TANGENTS, AND COTANGENTS. 



liW* 



Sine. 






9.641842 


1 


.642101 


2 


.642360 


3 


.642618 


4 


.642877 


5 


.643135 


6 


.643393 


7 


.643650 


8 


.643908 


9 


.644165 


10 


.644423 


11 


9.644680 


12 


.644936 


13 


.645193 


14 


.045450 


15 


.645706 


16 


.645962 


17 


.646218 


18 


.646474 


19 


.646729 


20 


.646984 


21 


9.647240 


22 


.647494 


23 


.647749 


24 


.648004 


25 


.648258 


26 


.648512 


27 


.648766 


28 


.649020 


29 


.649274 


30 


.649527 


31 


9. 649781 


32 


.650034 


33 


.650287 


34 


.650539 


35 


.65079:^ 


36 


.651044 


37 


.651297 


38 


.651549 


39 


.651800 


40 


.652052 


41 


9.652304 


42 


.652555 


43 


.652806 


44 


.653057 


45 


.653308 


46 


.653558 


47 


.653808 


48 


.654059 


49 


.664309 


50 


.654558 


51 


.9.654808 


52 


.655058 


53 


.655307 


54 


.656556 


55 


.656805 


56 


.656054 


57 


.656302 


58 


.666551 


59 


.656790 


60 


9. 657047 



D. 1". 



4.32 
4.32 
4.30 
4.32 
4.30 
4.30 
4.28 
4.30 
4.28 
4.30 
4.28 

4.27 
4.28 
4.28 
4.27 
4.27 
4.27 
4.27 
4.25 
4.25 
4.27 

4.23 
4.25 
4.25 
4.23 
4.23 
4.23 
4.23 
4.23 
4.22 
4.23 
4.22 
4.22 
4.20 
4.22 
4.20 
4.22 
4.20 
4.18 
4.20 
4.20 

4.18 
4.18 
4.18 
4.18 
4.17 
4.17 
4.18 
4.17 
4.15 
4.17 

4.17 
4.15 
4.15 
4.15 
4.15 
4.13 
4.15 
4.13 
4.13 



Cosine. 1 D. 1". 



ile^ 



Cosine. 



9.953660 
.953599 
.953537 
.953475 
.953413 
.953352 
.953290 
.953228 
.953166 
.953104 
.953042 

9.952980 
.952918 
.952855 
.952793 
.952731 
.952669 
.952606 
.952544 
.952481 
.952419 

9.952356 
.952294 
.952231 
.992168 
.952106 
.952043 
.951980 
.951917 
.951854 
.951791 

9.951728 
.951665 
.951602 
.951539 
.951476 
.951412 
.951349 
.951286 
.951222 
.951159 

9.951096 
.951032 



.950905 
.950841 
.950778 
.950714 
.950650 
.950586 
.950522 

9.950458 
.950394 
.950330 
.950266 
.950202 
.950138 
.950074 
.950010 
.949945 

9. 949881 



•Sine. 



I>. 1". = Tang. I D. 1". 



1,02 
1.08 
1.03 
1.03 
1.02 
1.03 
1.03 
1.03 
1.03 
1.03 
1.03 

1.03 
1.05 
1.03 
1.03 
1,03 
1.05 
1.03 
1,05 
L03 
1.05 

1.03 
LOS 
1.05 
1.03 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 

1.05 
1.05 
1.05 
1.05 
1.07 
1.05 
1.05 
1.07 
1.05 
1.05 

1.07 ! 
1.07 i 
1.05 
1.07 
1.05 , 
1.07 I 
1.07 I 
1.07 , 
1.07 I 
1.07 ! 

\t\ 

1.07 I 

1.07 i 

1.07 i 

1.07 

1.07 

1.08 

1.07 



9.688182 
.688502 



.689463 
.689783 
.690103 
.690423 
.690742 
.691062 
. 691381 

r. 691700 
.692019 



.692656 
.692975 



.693612 
.693930 
.694248 
.694566 



.685201 
.695518 



.696^3 
.696470 
.696787 
.697103 
.697420 
.697736 

1.698053 



.699001 



.699632 
.699947 
.700263 
.700578 
.700893 

9.701208 
.701523 
.701837 
.702152 
.702466 
.702781 
.703095 
.703409 
.703722 
.704036 

9.704350 
.704663 
.704976 
.705290 
.705603 
.705916 
.706228 
.706541 
.706854 

9. 707166 



D. 1". . Cotang. 



153 



5.33 
5.32 
5.33 
5.33 
5,33 
5.33 
5.33 
5.32 
5.33 
5.32 
5.32 

5.32 
5.32 
5.30 
5.32 
5.30 
5.32 
5.30 
5.30 
5.30 
5.28 

5.80 
5.28 
5.90 
5.28 
5.^ 

5. is 

5.V 
5.28 
5.27 
S.28 
5.27 
5.27 
5.27 
5.25 
5.27 
5.25 
5.27 
5.25 
5.25 
5.25 

5.25 
5.23 
5.25 
5.23 
5.25 
5.23 
5.23 
5.22 
5.23 
5.23 
5.22 
5.22 
5.23 
5.22 
5.22 
5.20 
5.22 
5.22 
5.20 



D. 1" 



Cottmg. 



10.311818 
.311498 
.311177 
.310657 
.310537 
.310217 



.309577 
.309258 



.308619 
10.308300 
.307981 
.307662 
.307344 
.307025 
.306707 
.306388 
.306070 
.305752 
.305434 

10.305117 
.304799 
.304482 
.304164 
.303847 
.303530 
.303213 
.302897 
.302580 
.302264 

10.801947 
.301631 
.301315 
.300999 
.300684 
.300368 
.300053 
.299737 
.299422 
.299107 

10.298792 
.298477 
.298163 
.297848 
.297534 
.297219 
.296905 
.296591 
.296278 
.295964 

10.296650 
.296337 
.295024 
.294710 
.294397 
.294084 
.293772 
.293459 
.293146 

10.292834 



Tang. 



««• 



»7» 



TABLE »»— LOQiRlTHMIC SINES, COSINES, 



152" 



Sloe. 






ft. a'>;u47 


1 


Ji57-95 


2 


. K;7.^-42 


3 


.(S&7790 


4 


. d-w^l37 


6 


. «S.>h-B4 


6 


. li.><'31 


7 


. iiii-'^ns 


8 


. (]i>^JiJ25 





. ti&Li271 


10 


. (i^^'dl 


11 


9. a^^roQ 


12 


.(W0i)09 


13 


. t)<ii.rJ55 


14 


. ikkrX)l 


15 


. (}<]^5:46 


16 


. imm 


17 


.0OJ236 


18 


.ik^JlSl 


19 


.iAA726 


20 


.m'^0 


21 


i».i5«J23l4 


22 


.4}4n2-I59 


23 


. tJi^7(a 


24 


. m2-m 


25 


.Oik} 190 


26 


. (M>i433 


27 


.(>i;Ji77 


28 


. *UKi-.m 


29 


.to4L63 


30 


.tmm 


31 


9.664648 


32 


.664891 


33 


.665133 


34 


.665375 


35 


.666617 


36 


.665859 


37 


.666100 


38 


.666342 


39 


.666583 


40 


.666824 


41 


9. 6^.7066 


42 


.U.r.m 


43 


.6f.7/.46 


44 


.f^:.::86 


45 


.(>t*;^ii27 


46 


.(^i^j67 


47 


. 6f i>v"i06 


48 


.C(.-.746 


49 


.(Hk-''«6 


60 


.ti...'.i225 


51 


9.669464 


52 


.669703 


53 


.669942 


54 


.670181 


55 


.670419 


56 


.670658 


57 


.670896 


58 


.671134 


59 


.671372 


60 


9.671600 



Cosine. 



D. 1". 



4.13 
4.12 
4.13 
4.12 
4.12 
4.12 
4.12 
4.12 
4.10 
4.10 
4.10 

4.10 
4.10 
4.10 
4.08 
4.08 
4.08 
4.08 
4.08 
4.07 
4.07 

4.08 
4.07 
4.05 
4.07 
4.05 
4.07 
4.05 
4.05 
4.05 
4.03 

4.05 
4.03 
4.03 
4.03 
4.03 
4.02 
4.03 
4.02 
4.02 
4.02 

4.00 
4.02 
4.00 
4.02 
4.00 
3.98 
4.00 
4.00 
3.98 
3.98 

3.98 
3.98 
3.98 
3.97 
3.98 
3.97 
3.97 
3.97 
3.05 



p. 1" 



Cosiiie. 



S8 
M 
29 

-'..B4 
^-i-i-;0O 
'.M-.>:!35 

949170 
049105 
949040 
948075 
948910 
948845 
948780 
948715 
948650 
948584 

'i^s-M9 
■'i^;54 
■ 88 
23 
57 
-^- 92 
■.4^:26 
■i:>.l60 
^J^7'J95 
■.^:'J29 

I'v:s63 

97 

31 

.65 

00 

33 

. :67 

:m 

35 

:m 

03 
36 
170 
.104 
B7 
71 
04 

■;n 

04 

946538 
946471 
946404 
946337 
946270 
946203 
946136 



946002 
9.945935 



Sine. 



D. 1". 



U?" 



1.08 
1.07 
1.07 
l.QB 
l.QB 
1.07 
l.QB 
l.QB 
1.07 
l.QB 
1.08 

1.06 
1.08 
1.08 
1.06 
1.08 
1.08 
1.06 
1.08 
1.10 
1.08 

1.06 
1.10 
LOB 
1.10 
1.08 
1.10 
1.10 
1.08 
1.10 
1.10 

1.10 
1.10 
1.10 
1.08 
1.12 
1.10 
1.10 
1.10 
1.10 
1.10 

1.12 
1.10 
1.10 
1.12 
1.10 
1.12 
1.10 
1.12 
1.12 
1.10 

1.12 
1.12 
1.12 
1.12 
1.12 
1.12 
1.12 
1.12 
1.12 



D. 1". 



154 



Tang. 



9. 707166 
.707478 
.707790 
.708102 
.708414 
.708726 
.709037 
.709349 
.709660 
.709971 
.710282 

9.7m';93 

,7iirj04 
.711215 
.711 -»25 
.711:^ 
.TI2146 
.7 El' 156 
.:i'i766 
.7iair76 
.7|:i:i86 

9.7lJr.96 

.7141.105 
.71 J;il4 
.7E4i24 
.7L4'i33 
.7 [.-7342 
.7i-V^l 
.7h-.^«0 
.7H.168 

.7ll-J:77 

9. 716785 
.717093 
. 717401 
. 717709 
.718017 
.718325 
.718633 
.718940 
. 719248 
.719555 

9. 719862 
.720169 
.720476 
.720783 
.721089 
.721396 
.721702 
.722009 
.722315 
.722621 

9.722927 
.723232 
.723538 
.723844 
. 724149 
. 724454 
.724760 
.725065 
.725370 

9. 725674 

Cotang. 



D. V\ 



5.^ 
5.20 
5.20 
5.20 
5.20 
6.18 
5.20 
5.18 
5.18 
5.18 
5.18 

5.18 
5.18 
5.17 
5.18 
5.17 
5.17 
5.17 
5.17 
5.17 
5.17 

6.15 
5.15 
5.17 
5.15 
5.15 
5.15 
5.15 
5.13 
5.15 
5.13 

5.13 
5.13 
5.13 
5.13 
5.13 
5.13 
5.12 
5.13 
5.12 
5.12 

5.12 
5.12 
5.12 
6.10 
5.12 
5.10 
5.12 
5.10 
5.10 
5.10 

5.08 
5.10 
5.10 
5.08 
5.08 
5.10 
5.08 
5.08 
5.07 



Cotang. 



10.292834 
.292522 
.292210 
.291898 
.291586 
.291274 
.290963 
.290661 
.290340 
.290029 
.289718 

10.2S9407 
.2Syi)d6 
.2S8785 
.2.S.SJ75 
.2S8164 
.2S7S54 
.287/^44 
.21^7234 
.2S',*24 
.28rM^14 

10.28ti304 
.25L5995 
.2Sr,««6 

.2s.'j:^76 
.2S,5i)67 
.284758 
.^4449 
.2S1I40 
.2^:5^2 
.2S;r>23 

10.283215 
.282907 
.282599 
.282291 
.281983 
.281675 
.281367 
.281060 
.280752 
.280445 

10 2>;iK38 
.27'JS31 

. -i-'.^in 

.27s^m 

, 27S:^98 
. 2:7^91 
.-77r«5 
. -:7:.79 

10.277073 
.276768 
.276462 
.276156 
.275851 
.275546 
.275240 
.274935 
.274630 

10.274326 

Tang. 



28" 



TANGEHTS, A!l» COTAKftBNTg. 



ISt* 



Sine. D. 1". CosiDe. D. 1 



Tang. D. 1". 



Cotang. 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
Ifi 
16 
17 
18 
10 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 

32 
33 
34 
35 
36 
37 



40 

41 
42 
43 
44 

45 
46 
47 
48 
49 
50 

51 
62 
53 
54 
55 
66 
57 
58 
59 
60 



IIS' 



9.671609 
.6nS47 
.672084 
.672321 
.672558 
.672705 
.673032 
.673268 
.673505 
.673741 
.673977 

9.674213 
.674448 
.674684 
.674019 
.675155 
.675390 
.675624 
.676859 
.676094 



9.676562 

.676796 
.677030 
.677264 
.677498 
.677731 
.677964 
.678197 
.678430 
.6718663 

9.678895 
.679128 
.679360 
.679592 
.679824 
.680056 



.680519 
.680750 



9.681213 
.681443 
.681674 
.681905 
.682135 



.683055 
.683284 

9.683514 
.663743 
.683972 
.684201 
.684430 
.684658 



.685115 

.685343 

9.685571 

Cosine. 



3.97 
3.9» 
3.95 
3.95 
3.95 
3.95 
3.93 
3.95 
3.98 
3.93 
3.93 

8.9B 
3.98 
3.98 
3.98 
3.98 
3w90 
3.98 
3.98 
3.90 
3.90 

a90 
3.90 
3.90 
3.90 
3.88 
3.88 
3.88 
3.88 
3.88 
3.87 

3.88 
3.87 
3.87 
3.87 
3.87 
3.87 
3.85 
3.85 
3.87 
3.85 

8.83 
3.85 
3.85 
3.83 
3.83 
3.83 
3.83 
3.83 
3.82 
3.83 

3.82 
3.82 
3.82 
3.82 
3.80 
3.82 
3.80 
3.80 
3.80 

D. 1". 



9.945035 
M5868 

945800 
945733 
945666 
945596 
945531 
945464 
945396 
945328 
945261 

945193 
945125 
94505S 
944990 
944022 
944854 
944786 
94471S 
944650 
944582 

944514 
944446 
944377 
944309 
944241 
944172 
944104 
944036 
943967 



94S830 
943761 



948624 
943555 
943486 
943417 
943348 
943279 
943210 

943141 
943072 
943003 
942934 
942864 
942795 
942726 
942656 
942587 
942517 

9.942448 
942378 
942308 



942169 
942099 
942029 
941069 
941889 
941819 

Sine. 



L12 
1.13 
1.12 
1.12 
1.13 
L12 
L12 
1.13 
1.13 
1.12 
1.13 

1.13 
1.12 
1.13 
LIS 
1.13 
1.13 
1.13 
1.13 
1.13 
1.13 

1.13 
1.15 
1.13 
1.13 
1.15 
1.13 
1.13 
1.15 
1.13 
L16 

1.15 
1.13 
1.16 
1.16 
L16 
1.15 
1.16 
1.15 
1.16 
1.16 

1.15 
1.16 
1.16 
1.17 
1.15 
1.15 
1.17 
L15 
1.17 
L15 

1.17 
L17 
LIS 
L17 
1.17 
1.17 
1.17 
1.17 
1.17 



D. V\ 



155 



9.725674 I 
.725979 , 
.726284 
.726588 I 



.727197 
.727601 
.727806 
.728109 
.728412 
.728716 

1. 729020 
.729328 
.729686 
.729989 
.730833 
.730635 
.730838 
.731141 
.731444 
.731746 

L 732048 
.732351 



.732956 
.733257 
.733558 

.733860 
.734162 
.734463 
.734764 

9.736066 
.735367 
.735668 
.735969 
.736269 
.736570 
.736870 
.737171 
.737471 
.737771 

9.738071 
.738371 
.738671 
.738971 
.739271 
.739570 
.739870 
.740109 
.740468 
» 740767 

9.741066 
.741365 
.741064 
.741962 
.742261 
.742559 
.742868 
.743156 
.743454 

9.743752 



Cotang. D. 1 



5.08 
5.08 
5.07 
5.07 
5.05 
6.07 
6.07 
5.07 
5.05 
6.07 
5.07 

5.06 
5.05 
5.06 
5.07 
5.08 
6.05 
6.06 
5.06 
5.08 
5.08 

6.06 
5.08 
6.08 
5.08 
5.08 
6.08 
6.08 
5.08 
6.02 
6.08 

6.02 
6.02 
5.02 
5.00 
6.02 
6.00 
6.02 
5.00 
5.00 
6.00 

6.00 
5.00 
6.00 
6.00 
4.96 
6.00 
4.96 
4.96 
4.98 
4 96 

498 
496 
497 
498 
497 
498 
497 
497 
497 



10 :^74;i26 


60 


. -T-mi 


69 


, -7,1716 


58 


.:tu\2 


67 


.■J7;5108 


66 


. .>:'Jk03 


55 


.272^99 


64 


.272m 


53 


.^:is9i 


62 


.::7Li88 


61 


.271284 


50 


la 270980 


49 


.270677 


48 


.270874 


47 


.270071 


46 


.280767 


46 


.269465 


44 


.209162 


43 


.268859 


42 


.268656 


41 


.266254 


40 


la 267953 


39 


.267649 


38 


.287347 


37 


.267045 


36 


.266743 


36 


.266442 


34 


.266140 


33 


.265838 


32 


.265637 


31 


.265236 


30 


10.264934 


29 


.~-i33 


28 


. 132 


27 


01 


26 


'31 


25 


. 130 


24 


.: 30 


23 


.-..;'-CJ9 


22 


.. -►29 


21 


.. !29 


20 


la 361929 


19 


.261629 


18 


.261329 


17 


.261029 


16 


.260729 


15 


.260430 


14 


.260130 


13 


.259831 


12 


.269532 


11 


.269233 


10 


la 268934 


9 


.258635 


8 


.258336 


7 


.258038 


6 


.257739 


5 


.257441 


4 


.257142 


3 


.256844 


2 


.256546 


1 


10.256248 






Tang. 



6f 



!•• 



TABLE t.— LMTAKITHHIO SIIIS^ CeSINBS, 



IM* 




1 
2 
3 
4 
5 
6 
7 
8 

10 

11 
12 
18 
14 
16 
16 
17 
18 
10 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
30 
40 

41 
42 
43 
44 

45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



lie" 



Sine. 



0.685571 
.685799 
.686027 
.688254 
.686182 



.686836 
.687163 
.687389 
.687616 
.687843 



.688747 
.688072 
.680196 
.680423 



.690648 
.600772 
.600096 
.601220 
.691444 
.691668 
.691892 
.602115 



9.092S62 
.092785 
.098008 
.693231 
.693453 
.693676 



.604120 
.604342 
.604564 

9.094780 
.600007 



.e9H50 
.605671 
.696892 
.696113 
.696334 
.696554 
.606775 

9.096006 
.697215 
.697435 
.697654 
.697874 



.696313 

.698532 

.698751 

9.698970 



D.l" 



a80 
a80 
3.78 
3.80 
3.78 
3.78 
3.78 
3.77 
8.78 
3.78 
3.77 

3.77 
3.77 
3.77 
3.76 
3.77 
3.76 
a76 
a 76 
3.76 
a 76 

a76 
a 73 

a 73 
a 73 
a 73 
a 73 
a73 
a 72 
a 73 
a72 

a72 
a72 
a72 
a7o 
a 72 
a70 
a7o 
a 70 
a7o 
a7o 

a68 
a7D 
a68 
a68 
a68 
a68 
a68 
a67 
aas 
a67 

ao7 
ao7 
a65 
a 67 
a 07 
a 05 
a 65 
a 65 
a 05 



Cosine. D. 1". 



Cosine. 



9.941810 
.041749 
.90M70 
.941600 



.941460 
.041308 
.041328 
.041258 
.041187 
.04UI7 

0.941046 
.040^5 
.040005 
.040834 



.040551 
.040480 
.040400 

0.040338 
.040267 
.040106 
.040125 
.040054 
.030962 
.039011 
.039840 
.0W768 



9.089025 
.030654 
.980482 
.080410 



.030267 
.030195 
.939123 
.989052 



.998763 



.938619 
.996547 
.988475 
.936402 



9.038185 
.968113 
.038040 
.037967 



.937822 
.9*7749 
.937676 
.937604 
a 937531 

Sine. 



D. 1". Tang. D. l'^. 



1.17 
1.17 
1.17 
1.17 
1.17 
1.18 
1.17 
1.17 
1.18 
1.17 
1.18 

1.18 
L17 
1.18 
1.18 
1.17 
1.18 
1.18 
1.18 
1.18 
1.18 

1.18 

1.18 

1.18 

1.18 I 

1.20, 

1.18 I 

1.18 

1.20 

I.IC 

1.20 

1.18 

1.20 

1.20 

1.18 

1.20, 

1.20 I 

1.20 

1.18 

L20 

1.20 

Lao 

1,22 
LX 
L20 
1.20 
1.20 
1.22 
1.20 
1.20 
1.22 

1.20 
1.22 
1.22 
1.20 
1.22 
1.22 
1.22 
1.20 
1.22 



9.74I7B2 
.7440m 
.744M8 
.744845 
.744043 
.745340 



.746132 
.746429 
.746726 

9.747028 
.747310 
.74761^ 
.747Wa 
.748260 
.748606 
.748801 
.749007 
.74039a 
.749680 

0.740985 
.760281 
.790676 
.760872 
.751167 
.751462 
.751757 
.762052 
.762347 
.T62642 

9.76t987 
.753S8L 
.768696 
.768820 
.764115 
.764409 
.764703 
.754897 
.756291 
.766685 

9.766878 
.766172 
.786465 
.766759 
.767062 
.767945 
.767638 
.757831 
.758224 
.768617 

9l758«0 
.760102 
.758895 
.759687 
.759079 
.760B72 
.760664 
.760856 
.761148 

9. 761439 



4.07 
4.07 
4.06 
4.07 
4.06 
4.07 
4.06 
4.06 
4.06 
4.06 
4.06 

4.98 
496 
4.96 
496 
496 
496 
496 
496 
496 
498 

498 
49B 
498 
498 
498 
498 
498 
498 
492 
498 

490 
498 
490 
492 
490 
490 
490 
490 
490 
488 

490 
488 
490 
488 
488 
488 
488 
488 
488 
488 

487 
488 
487 
4S7 
488 
487 
487 
487 
485 



D. 1". Cotang. D. 1 
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Coteag. 



ia26G248 
.2S5960 
.265662 
.256855 
.265057 
.264360 
.264462 
.264165 
.253668 
.253671 
.263274 

la 262077 
.262681 



.261791 
.261405 
.36U90 
' .960003 
.260807 
.260311 

la 250016 
.240719 
.2^424 
.249128 
.248833 
.248638 
.248243 
.247048 
.247«53 
.247358 

ia3«068 
.206769 
.246474 
r2iU80 
.245885 
.246691 
.246297 
.245003 
.244709 
.24M15 

la 244122 



.243241 
.242048 
.242655 



.241776 
.241483 

ia24UiO 
.240608 
.240605 
.240313 
.240021 
.380728 
.280436 
.280144 
.288652 

10.28Ki61 

TMg. 



TANOBNTS, AN» COTANGEHFTS. 



140" 





1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 



ISO** 



Sine. 



9.608070 



.009407 
.009626 
.609844 
.700062 
.700280 
.700498 
.700716 
: 700933 
.701151 

9.701308 
.701585 
.701802 
.702019 



.702452 



D. 1" 



.702885 
. 703101 
. 703317 -< 

9.703533 
.703749 



.704179 
.704395 
.704610 
.704825 
.705040 
.705254 
.705460 

9.706683 



.706112 



.706539 
.706753 
.706067 
.707180 
.707393 
.707606 

9.707»19 
.706032 
.708245 
.706458 
.706670 
.706882 
.709094 
.709306 
.709518 
.700730 

9.7W941 
.710153 
.710364 
.710675 
.710786 
.710997 
.711208 
.7U419 
.711629 

9.711889 



3.65 
3.63 
3.65 
3.63 
3.63 
3.63 
3.63 
3.63 
3.62 
3.63 
3.62 

3.62 
3.62 
3.62 
3.62 
3.60 
3.62 
3.60 
3.60 
3.60 
3.60 

3.60 
3.58 
3.58 
3.60 
3.58 
3.58 
3.58 
3.57 
3.58 
3.57 

3.68 
3;57 
3.57 
3.55 
3.67 
3.67 
3.55 
3.55 
3.55 
3.65 

3.55 
3.55 
3.55 
3.53 
3.53 
3.53 
3.53 
3.53 
3.53 
3.52 

3-53 
3.62 
3.62 
•3w62 
3.62 
3.52 
3.62 
3.50 
3.60 



Cosine. ! D. 1" 



Gofline. D. 1". Sine. 



9.087631 I 
987458 
9S7385 
0S7312 



9*7165 
987092 
937019 
096046 
996672 
936799 

996735 
936652 
936678 
936605 
936431 
936357 
936284 
936210 
986136 



935914 
035840 
936766 
935692 
935618 
635543 
935469 
936396 
935320 

936246 
036171 
986007 
035022 
934948 
934873 
934798 
934723 
934649 
934674 

9.034490 
034424 
934349 
984274 
084199 
934123 
084048 
033073 



933747 

038671 



033620 
933445 
983869 
983293 
933217 
083141 
938066 



1.22 
1.22 
1.22 
1.23 
1.22 
1.22 
1.22 
1.22 
1.23 
1.22 
1.23 

1.22 
1.23 
1.22 
1.23 
1.23 
1.22 
1.23 
1.23 
1.23 
1.23 

1.23 
1.23 
1.23 
1.23 
1.23 
L25 
1.23 
1.23 
1.25 
1.23 

1.25 
1.23 
1.25 
1.23 
1.25 
1.25 
1.25 
1.23 
1.25 
1.25 

1.25 
1.25 
1.25 
L25 
1.27 
1.25 
L25 
1.25 
1.27 
1.25 

L27 
1.25 
1.27 
L25 
1.27 
1.27 
.L27 
L27 
1.25 

D. 1". 
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Tang. D. 1". 



9. 761439 
.761731 
.762023 
.762314 
.762606 
.762897 
.763188 
.763479 
.763770 
.764061 
.764352 

9.764643 
.764933 
.766224 
.766514 
.769805 
.766095 
.766885 
.766675 
.766965 
.767255 

9.767645 
.767834 
.768124 
.768414 
.768703 
.768992 
.760281 
.760571 
.769860 
.770148 

^.770437 
.770726 
.771015 
.771303 
.771692 
.771880 
.772168 
.772457 
.772745 
.773033 

9.773821 
.773608 
.773896 
.774184 
.774471 
.774759 
.775046 
.775333 
.775621 
.775908 

9.776195 
.776482 
.776768 
.777055 
.777342 
.777628 
.777915 
.778201 
.778488 

9.778774 



Gotaog. D 



4.87 
4.87 
4.85 
4.87 
4.85 
4.86 
4.85 
4.85 
4.85 
4.85 
4.85 

4.83 
4.85 
4.83 
4.85 
4.83 
4.83 
4.83 
4.83 
4.83 
4.83 

4.82 
4.83 
4.83 
4.82 
4.82 
4.82 
4.83 
4.82 
4.80 
4.82 

4.82 
4.82 
4.80 
4.82 
4.80 
4.80 
4.82 
4.80 
4.80 
4.80 

4.78 
4.80 
4.80 
4.78 
4.80 
4.78 
4.78 
4.80 
4.78 
4.78 

4.78 
4.77 
4.78 
4.78 
4.77 
4.78 
4.77 
4.78 
4.77 



Cotang. 



10.238561 
.238269 
.237977 
.237686 
.237394 
.237103 
.236812 
.236521 
.236230 
.235939 
.235648 

10.235357 
.235067 
.234776 
.234486 
.234195 
.233905 
.233615 
.233325 
.233035 
.232745 

10.232456 
.232166 
.231876 
.231586 
.231297 
.231008 
.230719 
.230429 
.230140 
.229852 

10.229663 
.229274 
.228986 
.228697 
.228408 
.228120 
.227532 
.22754S 
.227255 
.226967 

10.226679 
.226392 
.226104 
.225816 
.225529 
.225241 
.224954 
.224667 
.224379 
.224092 

10.223805 
.223518 
.223232 
.222946 
.222658 
.222372 
.222085 
.221799 
.221512 

10.221226 

Tang. 



58 
57 
56 
55 
54 
53 
52 
51 
50 

49 

48 
47 
46 
45 
44 
43 
42 
41 
40 

39 
38 
37 
36 
35 
34 
33 
32 
31 
30 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 



S9* 



TABLE 9.-^Le«lBlT&atIC 9WE&, COSINES, 



IW 





1 

2 
3 

4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

.31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
.49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



Sine. D. 1". 



9.711839 
.712050 
.712260 
.712469 
.712679 
.712889 
.713098 
.713308 
.713517 
. 713726 
.713935 

9.714144 
.714362 
.714561 
. 714769 
.714978 
.715186 
.715394 
.715602 
.715809 
.716017 

9.716224 
.716432 
.716639 
.716846 
.717053 
.717259 
.717466 
. 717673 
.717879 
.718085 

9.718291 
.718497 
.718703 
.718909 
.719114 
.719320 
.719525 
.719730 
.719935 
.720140 

9.720345 
.720549 
.720754 
.720958 
. 721162 
.721366 
.721570 
. 721774 
. 721978 
.722181 

9.722885 
.722588 
. 722791 
.722994 
.723197 
.723400 
.723603 
.723805 
.724007 

9. 724210 



Cosine. D. 1". 



3.52 
3.50 
3.48 
3.50 
3.50 
3.48 
3.50 
3.48 
3.48 
3.48 
3.48 

3.47 
3.48 
3.47 
3.48 
3.47 
3.47 
3.47 
3.45 
3,47 
3.45 

3.47 
3.45 
3.45 
3.45 
3.43 
3.45 
3.45 
3.43 
3.43 
3.43 

3.43 
3.43 
3.43 
3.42 
3.43 
3.42 
3.42 
3.42 
3.42 
3.42 

3.40 
3.42 
3.40 
3.40 
3.40 
3.40 
3.40 
3i40 
3.38 
3.40 

3.38 
3.38 
3.38 
3.38 
3.38 
3.38 
3.37 
3.37 
3.38 



Cosine. B. 1". 



9.939066 
.932990 
.932914 



.932762 



.932533 
.932457 



.932151 
932075 
.931998 
.931921 
.931845 
.981768 
.931691 
.931614 
.931537 

9.931460 
.931383 
.931306 
.931229 
.931152 
.931075 
.930998 
.930921 
.930843 
.930766 

9.930688 
.930611 
.930633 
. 960456 
.930378 
.930300 
.930223 
.930145 
.930067 



9.929011 
.920833 
.920755 
.929677 



.929521 
.929442 
.929364 
.929286 
.929207 

9.929129 
.929050 
.928972 
.928893 
.928815 
.928736 
.928657 
.928578 
.928499 

9.928420 



Bine. 



1.27 
1.27 
1,27 
1.27 
1.28 
1.27 
1.27 
1.27 
1.28 
1.27 
1.27 

1.28 
1.27 
1.28 
1.28 
1.27 
1.28 
1.28 
1.28 
1.28 
1.28 

1.28 
1.28 
1.28 
1.28 
1.28 
1.28 
1.28 
1.30 
1.28 
1.30 

1.28 
1.30 
1.28 
1.30 
1.30 
1.28 
1.30 
1.30 
1.30 
L30 

1.30 
1.30 
1.30 
1.30 
1.30 
1.32 
1.30 
1.30 
1.32 
1.30 

1.32 
1.30 
1.32 
1.30 
1.32 
1.32 
1.32 
1.32 
1.32 



1»1« 



D. 1". 
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Tang. D. r 



9.778774 
.779060 
.779846 
.779632 
.779918 
.780203 
.780489 
.780775 
.781060 
. 781846 
.781631 

9.781916 
.782201 
.782486 
.782771 
.783056 
.783341 
.783626 
.783910 
.784196 
.784479 

9.784764 
.785048 
.785332 
.785616 
.785900 
.786184 
.786468 
.786752 
.787036 
.787319 

9.787603 
.787886 
.788170 
.788453 
.788736 
.780019 
.789302 
.789685 



.790151 

9.790434 
.7WW16 
.790099 
.791281 
.791663 
.791846 
.792128 
.792410 
.792692 
-792974 

9.793256 
.793638 
.793819 
.794101 
.794383 
.794664 
.794046 
.796227 
.795608 

9.796789 



Cotang. D. 1 



4.77 
4.77 
4.77 
4.77 
4.75 
4.77 
4.77 
4.75 
4.77 
4.75 
4.75 

4.75 
4.75 
4.76 
4.76 
4.75 
4.75 
4.73 
4.75 
4.73 
4.75 

4.73 
4.73 
4.73 
4.73 
4.73 
4.73 
4.73 
4.73 
4.72 
4.73 

4.72 
4.73 
4.72 
4.72 
4.72 
4.72 
4.72 
4.72 
4.72 
4.72 

4.70 
4.72 
4.70 
4.70 
4.72 
4.70 
4.70 
4.70 
4.70 
4.70 

4.70 
4.68 
4.70 
4.70 
4.68 
4.70 
4.68 
4.68 
4-68 



Cotang. 



10.221226 
.220940 
.220654 
.230368 
.220082 
.219797 
.219511 
.219225 
.218940 
.218654 
.218369 

10.218064 
.217799 
.217514 
.217229 
.216944 
.216659 
.216374 
.216090 
.215805 
.215521 

10.215236 
.214952 
.214668 
.214384 
.214100 
.213816 
.213532 
.213248 
.212964 
.212681 

la 212897 
.212114 
.211830 
.211547 
.211264 
.210981 
.210698 
.210415 
.210132 
.209849 

10.209566 
.209284 
.209001 
.208719 
.208437 
.208154 
.207872 
.207590 
.207308 
.207026 

10.206744 
.206462 
.206181 
.205899 
.205617 
.2(6336 
.205054 
.204773 
.204492 

10.204211 



Tang. 



68* 



Si' 



tANOlBirtS, knW ODTAlfCHBNTS. 



147* 



9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

81 
32 
33 
34 
35 
36 
87 



41 

42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
62 
53 
54 
55 
56 
57 
58 



Sine. 



9. 724210 
. 724412 
.724614 
.724816 
.725617 
.725219 
.725420 
.725622 
.725823 
.726024 
.726225 

9.72W26 
.726626 
.726827 
.727027 
.727228 
.727428 
.727628 
.727828 
.728027 
.728227 

9.728427 



.720024 



.729422 
.729621 
.729620 
.730018 
.730217 

9.730415 
.730613 
.730811 
.731009 
.731206 
.791404 
.731602 
.731799 
.731996 
.732193 

9.732390 
.732587 
.732784 
.732980 
.733177 
.733373 
.733669 
.738766 
.733961 
.734167 

9.734353 
.734649 
.734744 
.734939 
.735135 
.7^330 
.735625 
.735719 
.735914 

9.736109 

Cosine. 



D. r^ 



3.37 
3.37 
3.37 
3.36 
3.37 
3.36 
3.37 
3.36 
3.36 
3.36 
3.S6 

3.33 
3.86 
3.33 
3.36 
3.83 
3.83 
3.33 
3.82 
3.33 
3.33 

3.32 
3.32 
3.32 
3.82 
3.32 
3.32 
3.32 
3.30 
3.32 
3.30 

3.80 
3.30 
3.30 
3.28 
3.30 
3.30 
3.28 
3.28 
3.28 
3.28 

3.28 
3.28 
3.27 
3.28 
3.27 
3.27 
3.27 
3.27 
3.27 
3.27 

3.27 
3.26 
3.25 
3.27 
3.26 
3.26 
3.23 
3.26 
3.26 



D. 1". 



Cosine. D. 1". 



9.928420 
.928342 



.928183 
.928104 
.928026 
.927946 
.927867 
.927787 
.927708 
.927629 

L 927549 
.927470 



.927310 
.927231 
.927151 
.927071 



9. 926751 



.926591 
.926511 
.9S6431 
.926361 
.926270 
.926190 
.926110 
.926029 

9.926949 
.926868 
.925788 
.925707 
.925626 
.925545 
.925465 
.925384 
.925303 
.925222 

9. 925141 
.925060 
.924979 
.924897 
.924816 
.924735 
.924654 
.924572 
.924491 
.924409 

9:924328 
.924246 
. 924164 
.924083 
.924001 
. 923919 
.923837 
.923766 
.923673 

9.923591 

Sine. 



198* 



1.30 
1.32 
1.33 
1.82 
1.32 
1.32 
1.32 
1.83 
1.32 
1.32 
1.83 

1.82 
1.33 
1.33 
1.32 
1.33 
1.33 
1.33 
1.83 
1.33 
1.33 

1.33 
1.33 
1.33 
1.33 
1.33 
1.35 
1.33 
1.33 
1.36 
1.33 

1.85 
1.33 
1.35 
1.36 
1.36 
1.33 
1.36 
1.35 
1.35 
1.36 

1.35 
1.35 
1.37 
1.35 
1.35 
1.35 
1.37 
1.35 
1.37 
1.36 

1.37 
1.37 
1.36 
1.37 
1.37 
1.37 
1.37 
1.37 
1.37 



D. 1". 



159 



Tang. D. 1". 



9. 795789 
.796070 
.796351 
.796632 
.796913 
. 797194 
. 797474 
. 797756 
.798036 
.798316 
.798596 

9.798877 
.799157 
.799437 
.799717 
.799997 
.800277 
.800557 
.800836 
. 801116 
.801396 

9.801675 
.801955 
.802234 
.802513 
.802792 
.803072 
.803351 
.803630 
.803909 
.804187 

9.804466 
.804745 
.805023 
.805302 
.805580 
.805859 
.806137 
.806415 



.806971 

9. 807249 
.807527 
.807805 



.809193 
.809471 
.809748 

1.810025 
.810302 
.810580 
.810857 
.811134 
. 811410 
.811687 
. 811964 
. 812241 
). 812617 



Cotang. D. 1 



4.68 
4.68 
4.68 
4.68 
4.68 
4.67 
4.68 
4.68 
4.67 
4.67 
4.68 

4.67 
4.67 
4.67 
4.67 
4.67 
4.67 
4.65 
4.67 
4.67 
4.65 

4.67 
4.65 
4.66 
4.66 
4.67 
4.65 
4.65 
4.65 
4.63 
4.65 

4.65 
4.63 
4.66 
4.63 
4.66 
4.63 
4.63 
4.63 
4.63 
4.63 

4.63 
4.63 
4.63 
4.63 
4.62 
4.63 
4.62 
4.63 
4.62 
4.62 

4.62 
4.63 
4.62 
4.62 
4.60 
4.62 
4.62 
4.62 
4.60 



Cotang. 



10.204211 
.203930 
.203649 
.203368 
.203087 
.202806 
.202520 I 
.202245 
.201964 
.201684 
.201404 

10.201123 
.200843 
.200563 
.200283 
.200003 
.199723 
.199443 
.199164 
.198884 
.198604 

10.198326 
.198046 
.197766 
.197487 
.197206 
.196928 
.196649 
.196370 
.106091 
.196813 

10. 195534 
.195256 
. 194977 
. 194698 
.194420 
.194141 



.19^586 
.193307 
.193029 

10. 192751 
. 192473 
.192195 
. 191917 
. 191639 
. 191362 
.191084 
.190807 
.190529 
.190252 

10. 189975 



.180420 
.189143 
.188866 
.188690 
.188313 



.187759 
10. 187483 

Tang. 



50 
68 
67 
56 
55 
64 
53 
52 
51 
50 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 



37 



35 
34 



29 
28 
27 
26 
26 
24 
23 
22 
21 
20 

19 
18 
17 
16 
16 
14 
13 
12 
11 
10 

9 

8 
7 
6 
5 
4 
3 
2 
1 




5T* 



TABLE ».--IiOGABITIi9ll€ Sl^^fiS, CiOJSINES, 



IW 



Sine. 



10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

5l" 
52 
53 
54 
55 
56 
57 
58 
59 
60 



7 if. 109 

;;!i^?98 

7'::j^^<92 

7;s7i)80 
7.^:J74 
7.j:467 
7,l7f«l 

::r/s55 

7'iHi)48 

7;i'^'341 
T:l^434 
r.lNri27 
rj.^S20 
7.^1*013 
7;j1'J06 
7^nr598 
:^M90 
7:;if783 
7-11 n ^75 

7-i<:i|,67 
7En.s59 
741J.150 

7 -1*^742 
7ni'J34 
7 -t 1125 
7ij:U6 
TJ|->08 

:4\'m 

7ilS89 

7 1 JiJSO 
74L"J71 
74.^462 
7j:^'i52 
7-L>S42 
7 J^^i 133 
7i;j:i23 
74:M13 

7 -3:^792 



744171 
744361 
744560 
744739 
744928 
745117 
745306 
745494 
745683 

746871 
746060 
746248 
746436 
746624 
746812 
746999 
747187 
747374 
747562 

Cosine. 



D. 1" 



3.23 
3.25 
3.23 
3.23 
3.23 
3.23 
3.22 
3.23 
3.23 
3.22 
3.22 

3.22 
3.22 
3.22 
3.22 
3.22 
3.20 
3.20 
3.22 
3.20 
3.20 

3.20 
3.18 
3.20 
3.20 
3.18 
3.18 
3.20 
3.18 
3.17 
3.18 

3.18 
3.18 
3.17 
3.17 
3.18 
3.17 
3.17 
3.15 
3.17 
3.17 

3.15 
3.17 
3.15 
3.15 
3.15 
3.15 
3.15 
3.13 
3.15 
3.13 

3.15 
3.13 
3.13 
3.13 
3.13 
3.12 
3.13 
3.12 
3.13 



Cosine. 



9. !J- k^91 
. '/_^:t."!09 
. ■ ii;i fe27 

.■!'M63 
81 
08 

.a:.. 46 



. a>Urt5i 

.^22768 
9.-rt22'«6 

.ifi2l06 

.^>Jh(40 

9.921867 
.921774 
.921691 
.921607 
.921524 
.921441 
.921357 
.921274 
.921190 
.921107 

9. 123 
. - j39 

. ;^-i.kS56 
.:^:^ir72 
.%^fH88 
.'►■j'i.H-04 
.y 1^^720 
..ijiii36 
.^««;52 



9.920184 



.920015 
.919931 
.919846 
.919762 
.919677 
.910593 
.919508 
.919424 



. 919254 
.919169 
.919085 
.919000 
.918915 
.918830 
918745 
.918659 
). 918674 



D. 1". Sine. 



D. 1". 



1:^3** 



D. 1". 



1§0 



Tang. D. 1". 



9.812517 
.812794 
.8J,Ui70 
.81.^:547 

.81:11-23 
.8i:iS99 
.SHL76 
.814452 
.&N728 
.8i-ii04 
.V W 

9. »66 
. 131 

.>3i.l07 

..■SE';.;«2 

.s\*M% 
.^j^-^)33 
.^I7i09 
.^ 17484 
.. '59 
. »35 

9.818310 
.818685 
.818860 
.819135 
.819410 
.819684 
.819959 
.820234 
.820508 
.820783 

9.821057 
.821332 
.821606 
.821880 
.822154 
.822429 
.822703 
.822977 
.823251 
.823624 



.824072 
.824345 
.824619 
.824893 
.826166 
.826439 
.826713 
.826986 



9.826632 



.827078 
.827351 
.827624 
.827897 
.828170 
.828442 
.828715 
9.828987 

Cotang. 



4.62 
4.60 
4.62 
4.60 
4.60 
4.62 
4.60 
4.60 
4.60 
4.60 
4.58 

4.60 
4.60 
4. $8 
4.60 
4.58 
4.60 
4.58 
4.68 
4.60 
4.68 

4.68 
4.68 
4.68 
4.68 
4.67 
4.68 
4.68 
4.67 
4.68 
.4.57 

4.68 
4.67 
4.67 
4.57 
4.68 
4.67 
4.57 
4.67 
4.56 
4.67 

4.67 
4.66 
4.57 
4.57 
4.65 
4.55 
4.67 
4.55 
4.55 
4.65 

4.65 
4.65 
4.55 
4.55 
4.65 
4.65 
4.63 
4.65 
4.63 



D. 1". 



Cotang. 



10. 187483 
.JS7306 

.I.yi-fi3 
.]yv?77 
.:hi-.101 
.i^iS24 

..lsi548 

. l.'M.)96 
.1^720 

la 164446 
.lS4i69 

. 1WS93 
. lh;i?H8 
. I?^;^.i42 
. ]^;^tl67 

. i-ifim 

. 1^1^516 

. l^L^J41 

. l.slL«5 

la 181690 
. 181415 
.181140 
.180865 
.#0590 
.180316 
.160041 
.179766 
.179492 
.179217 

10.178943 
.179668 
.178394 
.178120 
.177846 
. 177571 
.177297 
.177023 
.176749 
.176476 

10.17«S»2 
.175928 
.175656 
.175381 
. 175107 
.174834 
. 174561 
.174287 
. 174014 
.173741 

10.173468 
.173195 
.172922 
.172649 
.172376 
.172103 
.171830 
.171568 
.in285 

10.171013 

Tang. 



3#- 



TANGENTS, AND COTANOIJNTS. 



145« 



Sine. 



D. 1" 



Ckwlne. D. I''. Tang. D. 1". 



Cotang. 






9.747562 


1 


.747749 


2 


.747936 


3 


.748128 


4 


.748310 


5 


.748^7 


6 


.748683 


7 


.748870 


8 


.749056 


9 


.749243 


10 


.749429 


11 


9. 749615 


12 


.7498(H 


13 


.749987 


14 


.750172 


15 


.750358 


16 


.750543 


17 


.750729 


18 


.750914 


19 


.751099 


20 


.751284 


21 


9.751469 


22 


. 751664 


23 


.751^39 


24 


.752023 


25 


.7{02O8 


26 


.752392 


27 


.752576 


28 


.752760 


29 


.762944 


30 


.753128 


31 


9. 753312 


32 


.753495 


33 


.753679 


34 


.753862 


a? 


.754&46 


36 


.75^29 


37 


.754412 


38 


.754596 


39^ 


.754778 


40 


.754960 


41 


9. 755143 


^ 


.755326 


43 


.765508 


44 


.755600 


45 


.755872 


46 


.756054 


47 


.75€B36 


48 


.756418 


49 


.756600 


50 


.756782 


51 


9.756963 


52 


.75n44 


53 


.757326 


54 


.7575P7 


55 


.737668 


56 


.757869 


57 


758l960 


58 


.758280 


59 


.758411 


60 


9. 758S91 



3.12^ 
3.12^ 
3.12 
3.12 
3.12 
3.10 
3.12 

3.ia 

3.12 
3.10 
3.10 

3.10 
3,10 
3. Off 
3.10 
3.06 
3.10 
3,08 
3.08 
3.08 
3.08 

3.08 
3.08 
3.07 
3.08 
3.07 
3.07 
3.07 
3.07 
3.07 
3.07 

3.05 
3.07 
3.07 
3.07 
3.05 
3.05 
3.05 
3.05 
3.03 
3.05 

3.05 
3.03 
3.03 
3.03 
3.03 
3.03 
3.03 
3.03 
3.a3 
3.02 

3.02 
3.03 
3.02 
3.02 
3.02 
3.02 
3.00 
3,02 
3.00 



9. 



74 

189 

104 

18 

.33 

. 47 

. 162 

. m 
. m 

!05 

19 

9. 34 

.917548 
.917462 
.917376 
.917290 
.917204 
.917118 
.917032 



.916869 

9. 916773 
.916687 
.916600 
. 916514 
.916427 
.916341 
.916254 
. 916167 
.916081 
.915994 

9. 915907 
.916820 
. 915733 
.915646 
.915559 
. 916472 
.915385 
. 915297 
.915210 
. 915123 

9.915035 
.914948 
.914860 
. 914773 
.914685 
. 914598 
. 914510 
.914422 
.914334 
.914246 

9. 914158 
. 914070 
.913982 
.913894 
.913806 
. 913718 
.913630 
. 913541 
. 913453 

9. 913365 



L42 
1.42 
1.43 
1.42 
1.43 
1.42 
•1.43 
1.42 
1.43 
1.43 
1.42 

1.43 
1.43 
1.43 
1.43 
1.43 
1.43 
1.43 
1.43 
1.45 
1.43 

1.43 
1.45 
1.43 
1.45 
1.43 
1.45 
1.45 
1.43 
1.45 
1.45 

1.45 
1.45 
1.46 
1.45 
1.45 
1.45 
1.47 
1.45 
1.46 
1.47 

1.45 
1.47 
1.45^ 
1.47 
1.45 
1.47 
1.47 
1.47 
1.47 
1.47 

1.47 
1.47 
1.47 
1.47- 
1.47 
1.47 
1.48 
1.47 
1.47 



9..^JS':^ 

. ^2'is05 
.siiMr77 
. ^:E'^-}49 
. '^:ifJ^l 
.s:itH93 
.^31165 
.^■U437 
.\,3[r09 

9.^:il!')6l 
. <32-263 
. STi--i25 
. ^32796 
.-1:3:11)68 
. ^3;i:«9 
. >i i;P)ll 
. .<::JS82 
..'i:i}J54 
.H;iJ425 

. .<r.780 

.^:ii^li6l 

. -;ii^:s2 

.s:liu93 
.^■ii-.S64 
..^■i:i34 

9.^:37405 

.>l7ii75 
.>.■>: ^46 
.^:i-:il6 
. M\487 

. s;]iHl!i7 

.>^iiH68 
.<^"S38 

9.840108 
.840378 
.840648 
.840917 
.841187 
.841457 
.841727 
.841996 
.842266 
.842535 

9.842805 
.843074 
.843343 
.843612 



.844151 
.844420 

.844689 
.844958 
1. 845227 



4.65 
4:53 
4.56' 
4153 
4.53 
4.53 
4.63 
4.53 
4.63 
4.63 
4.53 

4.63 
4.63 
4.52 
4.63 
4.52 
4.53 
4.62 
4.53 
4.62 
4.52 

4.52 
452 
4.62 
4.52 
4.62 
4.52 
4 62 
452 
450 
462 

460 
4 62 
4 60 
462 
4 60 
460 
460 
462 
460 
450 

450 
4 50 
4 48 
4 50 
460 
450 
448 
4 60 
448 
460 

4 48 
4 48 
4 48 
450 
4 48 
448 
4 48 
448 
448 



10, 171013 


60 


. 170740 


59 


.170468 


58 


. 170195 


57 


.169923 


56 


.169661 


55 


.169379 


54 
53 


.168835 


812 


.168563 


i& 


.168391 


10. 168019 


49 


. 167747 


48 


.167476 


47 


.167204 


46 


.166932 


45 


.166661 


44 


.166389 


43 


. 166118 


G 


.165846 


41 


.165576 


40 


10.166304 


39 


.165033 


38 


.164762 


37 


.164491 


36 


.164220 


35 


.163949 


34 


. 163678 


33 


.163407 


32 


.163136 


31 


.162866 


30 


10. 162595 


29 


.162326 


28 


.162054 


27 


. 161784 


26 


. 161613 


25 


. 161243 


24 


.160973 


23 


.160703 


22 


.160432 


21 


. 160162 


20 


10. 159892 


19 


.159682 


18 


.169352 


17 


.159063 


16 


. 158813 


15 


.168543 


14 


.168273 


13 


.168004 


12 


.157734 


11 


. 157465 


10 


10.157195 


9 


.156926 


8 


.156657 


7 


.156388 


6 


.156118 


5 


.156849 
.155580 


4 


3 


.155311 


2 


.155042 


1 


10.154773 






Co^n6. 



D. 1" 



Sine. 



D. 1". ! Cotang. 



D. 1" 



Tangf. 



lasft** 



5»* 



13190°— 13 11 



161 



3^* 



TABLE 9.— LOOARITHXIO SINES« COSINES, 



144* 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

a 

12 
13 
14 
15 
16 
17 
18 
W 
20 

21 

23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 



!««• 



Sina. 



9.758591 
.758772 
.758952 
.759132 
.759312 
.759492 
. 759672 
.759852 
.760031 
.760211 



1.760569 
.760748 
.760927 
. 761106 
.761285 
.761464 
.761642 
. 761821 
.761999 
.762177 

1.762356 
.762534 
.762712 



.763067 
.763245 
.763422 
.763600 
.763777 
.763954 

9.764131 
.764308 
.764485 
.764662 
.764838 
.765015 
. 766191 
.766367 
.765544 
.765720 

9.765896 
.766072 
.766247 
.766423 
.766598 
.766774 
.766949 
.767124 
.767300 
.767475 

9. 767649 
.767824 
.767999 
.768173 
.768348 
.768522 
.7686f7 
.768871 
.769045 

9.766219 



Cosine. D. 1". 



D. 1". I Cosine. 



I 
3.02 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
2.98 
3.00 
2.98 
2.98 
2.98 
2.98 
2.98 
2.98 
2.98 
2.97 
2.98 
2.97 
2.97 
2.98 
2.97 
2.97 
2.95 
2.97 
2.97 
2.95 
2.97 
2.95 
2.95 
2.95 

2.95 
2.95 
2.95 
2.93 
2.95 
2.93 
2.93 
2.95 
2.93 
2.93 
2.93 
2.92 
2.93 
2.92 
2.93 
2.92 
2.92 
2.93 
2.92 
2.90 

2.92 
2.92 
2.90 
2.92 
2.90 I 
2.92 II 
2.90 I 
2.90 I 
2.«0|l 



9.913365 
.913276 
.913187 
.913099 
.913010 
.912922 
.912833 
.912744 
.912655 
.912566 
.912477 

9.912388 
.912299 
.912210 
.912121 
.912031 
.911942 
.911853 
.911763 
.911674 
.911584 

9.911495 
.911405 
.911315 
.911226 
.911136 
.911046 
.910956 
.910666 
.910776 
.910686 

9.910596 
-.910506 
.910415 
.910325 
.910235 
.910144 
.910054 

.909873 
.909782 

9.909691 
.909601 
.909510 
.909419 
.909328 
.909237 
.909146 
.909055 
.908964 
.908873 

9.908781 



.908599 
.908507 
.908416 
.908324 
.908233 
.908141 
.908049 
9.907958 



D. 1" 



1.48 
1.48 
1.47 
1.48 
1.47 
1.48 
1.48 
1.48 
1.48 
1.48 
1.48 I 

1.48 
1.48 
1.48 
1.50 
1.48 
1.48 
1.50 
1.48 
1.50i 
1.48 

1.50 
1.50 
1.48 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 

1.50 

1.52 I 

1.50 

1.50 

1.52 

1.50 

1.52 

1.50 

1.52 

1.52 

1.50 

1.52 

1.52 ! 

1.52 

1.52 

1.52 

1.52 

1.62 

1.52 

1.53 

1.52 

1.52 

1.63 

1.52 

1.53 

1.52 

1.63 

1.53 

1.52 



Tang. 



Sine. 



9.845227 
.845496 
.845764 
.846033 
.846302 
.846670 



.847108 
.847376 
.847644 
.847913 

9.848181 
.848449 
! 848717 



.849264 
.849522 
.849790 
.850057 
.850325 
.850593 
9.850861 
.851129 
.851396 
.851664 
.851931 
.852199 
.852466 
.852733 
.863001 
.853268 

9.853535 
.853802 
.854060 
.854336 
.854603 
.854870 
.866137 
.866404 
.855671 
.865938 

9.856204 
.856471 
.856737 
.857004 
.857270 
.857537 
.857803 



.858336 
.858602 

9.858868 
.859134 
.859400 
.859666 
.869932 
.860198 
.860464 
.860730 



9.861261 



D. 1". 



4.48 
4.47 
4.48 
4.48 
4.47 
4.48 
4.48 
4.47 
4.47 
4.48 
4.47 

4.47 
4.47 
4.48 
4.47 
4.47 
4.47 
4.45 
4.47 
4.47 
4.47 

4.47 
4.45 
4.47 
4.45 
4.47 
4.45 
4.45 
4.47 
4.45 
4.45 

4.45 
4.45 
4.45 
4.45 
4.45 
4.45 
4.45 
4.45 
4.45 
4.43 
4.45 
4.43 
4.45 
4.43 
4.45 
4.43 
4.43 
4.45 
4.43 
4.43 

4.43 
4.43 
4.43 
4.43 
4.43 
4.43 
4.43 
4.42 
4.43 



Cotang. 



I 



10. 154773 
.164504 
.154236 
.153967 
.153698 
.153430 
. 153161 
.152892 
.152624 
.152356 
.152087 

10. 151819 
.151551 
.151283 
.151014 
.150746 
.150478 
.150210 
.149943 
. 149675 
.149407 

10. 140139 
.146871 
.148604 
.148336 
.148069 
.147801 
.147534 
.147267 
.146099 
. 146732 

10.146465 
.146198 
.145931 
.145664 
.145397 
. 145130 
.144863 
.144596 
.144329 
.144062 

la 148796 
.143529 
.143263 
.142996 
.142730 
.142463 
.142197 
. 141931 
.141664 
. 141398 

10. 141132 
.140866 
.140600 
.140834 
.140068 
.139802 
.139536 
.139270 
.139005 

10. 138739 



D. 1". 1 Cotang. D. 1". Tang. 



162 



M* 



TANGENTS, AN» COTANGENTS* 



143» 



^ne. D. 1". 



Cosine. D. 1' 



Tang. 



D. 1" 



Cotang. 



D 
1 
2 
3 

4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
•27 
28 
29 
30 

31 
32 
33 
34 
35 
36 



39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



9. 7€fi219 
.769393 
.769566 
.769740 
.769913 
.770087 
.770260 
.770433 
.770606 
.770779 
.770952 

9. 771126 
.771298 
.771470 
.771643 
. 771815 
.771987 
. 772159 
.772331 
. 772503 
.772675 

9.772847 
.773018 
.773190 
.773361 
.773533 
. 773704 
.773875 
.774046 
.774217 
.774388 

9.774558 
.774729 
.774899 
.775070 
.775240 
,775410 
.775580 
.775750 
.775920 
.776090 

9.776259 
.776429 
. 776593 
.776768 
. 7/6937 
. 777106 
.777275 
.777444 
. 777613 
.777781 

9.777950 
. 778119 
.778287 
.778455 
.778624 
.778792 
.778960 
.779128 
.779295 

9.779463 

Cosine.- 



2.90 
2.88 
2.90 
2.88 
2.90 
2.88 
2.88 
2.88 
2.88 
2.88 
2.88 

2.88 
2.87 
2.88 
2.87 
2.87 
2.87 
2.87 
2.87 
2.87 
2.87 

2.85 
2.87 
2.85 
2.87 
2.85 
2.85 
2.85 
2.85 
2.85 
2.83 

2.85 
2.83 
2.85 
2.83 
2.83 
2.83 
2.83 
2.83 
2.«^ 
2.82 

2.83 
2.82 
2.83 
2.82 
2.82 
2.82 
2.82 
2.82 
2.80 
2.82 

2.82 
2.80 
2.80 
2.82 
2.80 
2.80 
2.80 
2.78 
2.80 

D. 1". 



9.907958 
.907866 
.907774 
.907682 
.907590 
.907498 
.907406 
.907314 
.907222 
.907129 
.907037 

9.906945 
.906852 
.906760 
.906667 
.906576 
.906482 
.906389 
.906296 
.906204 
.906111 

9.906018 
.906925 
.905832 
.906739 
.906646 
.9056^ 
.906459 
.906366 
.905272 
.905179 

9.905065 
.904992 
.904898 
.904804 
.904711 
.904617 
.904623 
.904429 
.904336 
.904241 

9.904147 
.904063 
.903959 
.903864 
.903770 
.903676 
.903581 
.903487 
.903392 
.903298 

9.903203 
.903108 
.903014 
.902919 
.902824 
.902729 
.902634 
.902539 
.902444 

9.902349 

Sine. 



laR* 



1.53 
1.63 
1.53 
1.53 
1.53 
1.53 
1.53 
1.53 
1.55 
1.53 
1.53 

1.55 
1.63 
1.65 
1.63 
1.65 
1.65 
1.65 
1.53 
1.55 
1.55 

1.65 
1.65 
1.65 
1.67 
1.65 
1.55 
1.55 
1.67 
1.55 
1.57 

1.55 
1.57 
1.67 
1.65 
1.57 
1.67 
1.67 
1.57 
1.57 
1.57 

1.57 
1.57 
1.58 
1.57 
1.57 
1.58 
1.57 
1.58 
1.57 
1.58 

1.58 
1.57 
1.58 
1.58 
1.58 
1.58 
1.58 
1.58 
1.58 

D. r\ 



163 



9i 861261 
.861527 
.861792 



.862689 
.862854 
.863119 



.863650 
.863916 

9.864180 
.864445 
.864710 
.864975 
.865240 
.865605 
.865770 



.866564 



.807094 
.867358 



.867887 
.868152 
.868416 



.868945 



9.860473 
.869737 
.870001 
.870265 
.870529 
.870793 
.871057 
.871321 
.871585 
.871849 

9. 872112 
.872376 
.872640 
.872903 
. 873167 
.873430 
.873694 
.873957 
.874220 
.874484 

9.874747 
. 875010 
.875273 
.875637 
.875800 
.876063 
.876326 
.876689 
.876852 

9. 877114 



4.43 
4.42 
4.43 
4.42 
4.43 
4.42 
4.42 
4.43 
4.42 
4.42 
4.42 

4.42 
4.42 
4.42 
4.42 
4.42 
4.42 
4.42 
4.42 
4.40 
4.42 

4.42 
4.40 
4.42 
4.40 
4.42 
4.40 
4.40 
4.42 
4.40 
4.40 

4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.38 

4.40 
4.40 
4.38 
4.40 
4.38 
4.40 
4.38 
4.38 
4.40 
4.38 

4.38 
4.38 
4.40 
4.38 
4.38 
4.38 
4.38 
4.38 
4.37 



Cotang. D. I". 



la 138739 
.138473 
.138208 
.137942 
.137677 
. 137411 
. 187140 
.136881 
.136615 
.136350 
.136066 

10.135820 
.135555 
.135290 
135025 
.134760 
.1U495 
.134230 
.133965 
.133700 
.133436 

10. 133171 
.132906 
.132642 
.132377 
. 132113 
.131848 
.131584 
.131320 
.181055 
. 130791 

la 130627 
.130263 
.129999 
.129730 
.129471 
.129207 
.128943 
.128679 
.128415 
.128151 

la 127888 
.127624 
. 127360 

^ .127097 
.126833 
.126570 
.126306 
.126043 
.125780 
.125516 

10.125253 
.124990 
. 124727 
.124463 
.124200 
.123937 
.123674 
. 123411 
. 123148 

10. 122886 

Tang. 



60 
69 
58 
57 
56 
55 
54 
53 
52 
51 
50 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 

39 
38 
37 
36 
35 
34 
33 
32 
31 
30 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
3 
2 
1 




53' 



»»• 



TABLE ft.-^U>OABlTHHI0 SilfEfl, COSINES, 



149^ 



SiiM. 






9.779463 


1 


.779681 


2 


.779798 


3 


.779966 


4 


.780133 


5 


.780300 


6 


.780467 


7 


.780634 


8 


.780801 


9 


.780968 


10 


.781U4 


11 


9.781301 


12 


.781468 


13 


.781634 


14 


.781800 


15 


.781966 


16 


.782132 


17 


.782298 


18 


.782464 


19 


.782630 


20 


.782796 


21- 


9.782961 


22 


.783127 


23 


.783292 


24 


.783458 


25 


.783623 


26 


.783788 


27 


.783953 


28 


.784118 


29 


.784282 


30 


.784447 


31 


9.7S4612 


32 


.784776 


33 


.784041 


34 


.785105 


35 


.785269 


36 


.785433 


37 


.785597 


38 


.785761 


39 


.785925 


40 


.786089 


41 


9. 786252 


42 


.786416 


43 


.786579 


44 


.786742 


45 


.786906 


46 


.787069 


47 


.787232 


48 


. 787395 


49 


.787557 


50 


. 787720 


51 


9; 787883 


52 


.788045 


53 


.788208 


54 


.788370 


5$ 


.788532 


56 


.788694 


57 


.788856 


58 


.789018 


59 


.789180 


60 


9. 789842 



Cosiiie. 



D. 1" 



2.80 
2.78 
2.80 
2.78 
2.78 
2.78 
2.78 
2.78 
2.78 
2.77 
2.78 

2.78 
2.77 
2.77 
2.77 
2.77 
2.77 
2.77 
2.77 
2.77 
2.75 

2 77 
2.75 
2.77 
2.75 
2.75 
2.75 
2.75 
2.73 
2.75 
2.75 

2.73 
2.75 
2.73 
2.73 
2.73 
2.73 
2.73 
2.73 
2.73 
2.72 

2:73 
2:72 
2.72 
2.73 
2.72 
2.72 
2.72 
2.70 
2.72 
2.72 

2.70 
2.72 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 



D. 1". 



Cosine. 



9.9023^ 
.902253 
.902158 
.902063 
.901967 
.901872 
.901776 
.901681 
.901585 
.901490 
.901394 

9.901298 
.901202 
. 901100 
.901010 
.900914 
.900818 
.900722 



.900529 
.900433 

9.900337 
.900240 
.900144 
.900047 
.899951 
.899854 
.899757 



.899564 



9.899870 



.899176 
.899078 



.898884 
.898787 



.898692 
.896494 

9.898397 



.898202 
.808104 
.898006 
.897908 
.897810 
.897712 
.897614 
.897516 

1.897418 
.897320 
.897222 
.897123 
.897025 



.896729 

.896631 

9.896632 



Sine. 



D. l'\ 



60 

58 

L58 

60 

58 
60 
58 
60 
58 



ITt" 



D. 1" 



164 



Tang. 



9.877114 
.877377 
.877640 
.877903 
.878165 
.878428 
.878681 
.878953 
.879216 
.879478 
.879741 



.888790 



.881314 
.881577 
.881839 
.882101 
.882363 



.883148 
.883410 
.883672 



.^196 
.884457 
.884719 
.884980 

9.885242 
.885604 
.885766 



.886811 
.887072 



.887694 

1.887855 
.888116 
.888378 



.889421 



.889943 
.890204 

L 890465 
.890725 



.891247 
.891507 
.891768 



.892549 
1.892810 



Cotang. D. 1". 



D. 1". 



4.38 
4.38 
4.38 
4.37 
4.38 
4.38 
4.37 
4.38 
4.87 
4.38 
4.37 

4.37 
4.38 
4.37 
4.37 
4.37 
4.38 
4.37 
4.37 
4.87 
4.37 

4.37 
4.35 
4.37 
4.37 
4.37 
4.37 
4.35 
4.37 
4.35 
4.37 

4.87 
4.35 
4.85 
4.37 
4.35 
4.37 
4.35 
4.35 
4.85 
4.35 

4.35 
4.37 
4.35 
4.35 
4.35 
4.33 
4.35 
4.35 
4.35 
4.35 

4.33 
4.35 
4:35 
4.33 
4.35 
4.33 
4.35 
4:33 
4.35 



Cotang. 



10.122866 
.122623 
.122360 
.122607 
.121835 
. 121672 
.121309 
. 121047 
.120784 
.120622 
.120259 

la 119997 
.119^5 
. 119472 
. 119210 
.118948 
.118686 
.118423 
. 118161 
.117899 
. 117637 

10.117375 
. 117113 
.116852 
.116590 
.116328 
.116066 
.115804 
. 115543 
.115281 
.115020 

10. 114758 
. 114496 
.114235 
. 113974 
. 113712 
.113451 
. 113189 
.112928 
.112667 
.112406 

10.112145 
. 111884 
. 111622 
. 111361 
. 111100 
.110839 
. 110579 
. 110318 
.110057 
.109796 

10.109535 
.109275 
.109014 
.108753 
.108493 
.106232 
.107972 
.107711 
. 107451 

10.107190 



Tang. 



«jr 



t!llfinENT8, ANB €Mliim9t8. 



l«f 





1 

2 
3 

4 
5 
6 
7 
8 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 



24 



i7 



ao 

81 
82 
83 
34 
85 
86 
37 
38 
39 
40 

41 
42 
43 
44 

45 
46 
47 
48 
49 
SO 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



Sine. D. 1". 



9.789342 
.789604 
.789665 
.789827 



.790149 
.790810 
.790471 
.790632 
.790793 
.790954 

9. 7R1 116 

. ?41436 
.791596 
.7'lj7fii7 
.791^17 

. 7«?i)77 

. :^m7 

. 7?>:}97 

. 7irri57 

9. 7'>>716 
. 7H-2X76 

. 71^.^135 
.7flcsi95 

. T^ic.^;64 
. 7t*.i''.14 

.:min3 

. 7:aS32 

.7i«y9i 
.7M150 

917M808 

.794467 
.7M826 
.7M784 
.791942 
.796101 
.706259 
.796417 
.796575 
.795733 

9L7W891 
.796049 
.790206 
.796364 
.796521 
.796679 
.796836 
.790993 
.797150 
.797307 

9.797464 
.797621 

.797777 
.797934 
.796091 
.796247 
.798403 
.796660 
.798716 
9.796872 



Cosine. D. 1 



2.70 
2.68 
2.70 
2.68 
2.68 
2.68 
2.68 
2.68 
2.68 
2.68 
2.68 

2.67 
2.68 
2.67 
2.68 
2.67 
2.67 
2.67 
2.67 
267 
2.65 

2.67 
2.65 
2.67 
2.66 
2.67 
2.66 
2.65 
2.65 
2.66 
2.63 

2.65 
2.65 
2.63 
2.63 
2.65 
2.63 
2.63 
2.63 
2.63 
2.63 

2.63 
2.62 
2.63 
2.62 
2.63 
2.62 
2.62 
2.62 
2.62 
2.62 

2.62 
2.60 
2.62 
2.62 
2.60 
2.60 
2.62 
2.60 
2.60 



dosine. D. 1". 



9.^^«2 
.M"i433 

.><^hV236 
.?i^h^>137 

.v».v09 

.>:H^741 

. m:>^42 
9. ^^■>m 

. ^^^.-1.143 

. ^^■^.-i44 

. SH^145 
. SWA)45 

. V.i4S46 

. s<j-t746 
. WM'\4d 
. S'^irt4d 

9. ^94^46 
. ^94146 

. MI4J46 
.Wtl46 

. N^cf^we 
. fiti'i>J46 
.M*;i746 
.sm\t\4B 
. MV-VM 

9.898444 
!89B348 
.898243 
.893142 
.899041 
.890940 



.892730 
.892688 
.89:1586 

9.899485 



.882132 
.890060 
.891920 



.801726 
.891624 
.80Ui23 

9.891421 
.801319 
.8U217 
.891115 
.891013 
.890911 



.890707 

.890605 

9.890603 

Bine. 



IIW 



D. v. 



1«5 



Tang. D. 1". 



9.892810 
.893070 
.893331 
.893591 
.893851 
.894111 
.894372 
.894632 



.895152 
.895412 

9.> !J72 



.NlHii92 
.:-^*i452 
.s^;712 

. s^t7231 
.h9:491 
.Vh7751 

9.8962170 



.898789 

. 899908 
.899668 



.900087 
.900346 
.900606 

9. ■'.-164 
. WW L24 
.l'iiii:l83 
.^h'i|e;42 
.'•nl^lOl 
.:Nr,'l.60 
.iNiL'EO 
. *M ri'l79 
.^Hil"«8 
.1iii;si:97 

9.?»n:M.56 

.Mii:Cl4 
.i'iiiri''>73 

.!JiHi9l 

.!^iM7.50 

.JJM.v_^67 
9.906043 



.906819 
.907077 
.907336 
.907594 
.907853 
.908111 
9. 



Cotang. 



4.33 
4.35 
4.33 
4.33 
4.33 
4.35 
4.33 
4.33 
4.33 
4.33 
4.33 

4.33 
4.83 
4.83 
4.83 
4.82 
4.33 
4.83 
4.83 
4.82 
4.83 

4.83 
4.82 
4.93 
4.82 
4.83 
4.82 
4.83 
4.32 
4.32 
4.82 

4.33 
4.62 
4.32 
4.82 
4.32 
4.33 
4.32 
4.62 
4.82 
4.82 

4.30 
4.82 
4.d2 
4.32 
4.32 
4.80 
4.82 
4.82 
4.82 
4.80 

4.82 
4.80 
4.32 
4.80 
4.32 
4.30 
4.32 
4.30 
4.30 

D. V\ 



Cotang. 



la 107190 
.106930 



.106409 
. 106149 
.105889 
.105628 
.105368 
.105108 
.104848 
.104588 

la 104328 
.104068 
.103808 
.103548 



.103029 
.102769 
.102509 
.102249 
.101990 

10. 101780 
. 101470 
. 101211 
.100951 
.100692 
.100432 
. 100173 
. 0999I0 
.099654 
.099395 

10.099136 



.098617 
.098358 



.097840 
.097580 
.097321 
.097062 
.096803 

la 096544 



.096027 
.095768 
.095509 
.095250 
.094992 
.094733 
.094474 
.094215 

10.093957 



.093440 
.093181 
.092923 
.092664 
.092406 
.092147 



10,091681 
Tang. 



59 
58 
57 
56 
55 
54 
53 
52 
51 
SO 

49 
48 
'47 
46 
45 
44 
43 
42 
41 
40 

39 
88 
87 
86 
85 
34 
33 
32 
31 
30 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 



51? 



89* 



TABLE •.— LOGAUTHXIC SINS64 COSINES, 



14e« 



11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 



41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
65 
66 
67 
68 
59 
60 



129- 



Sine. D. 1". Cosine. D. 1". Tang. D. 1". 



9.798872 
.799028 
.799184 



.799495 
.799651 
.799806 
.799962 
.800117 
.800272 
.800427 

9.800582 
.800737 
.800892 
.801047 
.801201 
.801356 
.801511 
.801665 
.801819 
.801973 

9.802128 
.802282 
.802436 



.802743 



.803050 
.803204 
.803357 
.803511 

9.803664 
.803817 
.803970 

i .804123 
.804276 

1 .804428 
.804581 
.804734 

; .£04886 

j .S05039 

I 9. £05191 
, .805343 
I .805496 

.£05647 
I .805799 
, .805951 

.806103 
I .806254 
I .806406 
I .806557 

I 9.806709 
.806860 
.807011 
.807163 
.807314 
.807465 
.807615 
.807766 
.807917 
9.808067 

Ck>sine. 



2.60 
2.60 
2.58 
2.60 
2.60 
2.58 
2.60 
2.58 
2.58 
2.58 
2.68 

2.58 
2.58 
2.68 
2.67 
2.68 
2.58 
2.57 
2.67 
2.57 
2.68 

2.57 
2.67 
2.65 
2.67 
2.67 
2.65 
2.57 
2.55 
2.57 
2.65 

2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.63 
2.65 
2.63 

2.63 
2.63 
2.63 
2.63 
2.63 
2.63 
2.62 
2.63 
2.52 
2.63 

2.52 
2.62 
2.63 
2.62 
2.62 
2.60 
2.62 
2.62 
2.50 

D. 1". 



0.890503 
.890400 
.890298 
.890195 
.890093 



.889682 
.889579 
.889477 

9.889374 
.889271 



.888961 



.888755 
.888651 
.888548 
.888444 

1.888341 
.888237 
.888134 



.887926 
.887822 
.887718 
.887614 
.887510 
.887406 

). 887302 
.887198 
.887093 
.886960 



.886676 
.886571 



9.886267 
.886152 
.886047 
.886942 
.885837 
.886732 
.886627 
,886522 
.885416 
.886311 

9.886206 

.886100 
.884994 



.884783 
.884677 
.884672 
.884466 
.884360 
9.884264 

Sine. 



1.72 
1.70 
1.72 
1.70 
1.72 
1.70 
1.72 
1.72 
1.72 
1.70 
1.72 

1.72 
1.72 
1.73 
1.72 
1.72 
1.72 
1.73 
1.72 
1.73 
1.72 

1.73 
1.72 
1.73 
1.73 
1.73 
1.73 
1.73 
1.73 
1.73 
1.73 

1.73 
1.76 
1.73 
1.73 
1.75 
1.73 
1.75 
1.75 
1.73 
1.75 

1.75 
1.76 
1.75 
1.75 
1 75 
1.75 
1.75 
1.77 
1.75 
1.77 
1.75 

i.n 

1.76 

1.77 
1.77 
l.';5 
1.77 
1.77 
1.77 

1 

D. 1". i 
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9.908369 
.908628 
.908886 
.909144 
.909402 
.909660 
.909918 
. 910177 
.910436 
. 910693 
.910951 

9.911209 
.911467 
.911725 
.911982 
.912240 
.912498 
.912756 
.913014 
.913271 
.913629 

9.913787 
.914044 
.914302 
.914660 
.914817 
. 916075 
. 916332 
.916590 
.U6847 
.016104 

9.J16362 
.916619 
.916877 
.917134 
.917391 
.917648 
.917906 
.918163 
.918420 
.918677 

9.918934 
.919191 
.919448 
.919706 
.919962 
.920219 
.920476 
.920733 
.920990 
.921247 

d. 921603 
.921760 
.922017 
.922274 
.922530 

* .922787 
.923044 
.923300 
.923657 

9.923814 

Cotang. 



4.32 
4.30 
4.30 
4.30 
4.30 
4.30 
4.32 
4.30 
4.30 
4.30 
4.30 

4.30 
4.30 
4.28 
4.30 
4.30 
4.30 
4.30 
4.28 
4.30 
4.30 

4.28 
4.30 
4.30 
4.28 
4.30 
4.28 
4.30 
4.28 
4.28 
4.30 

4.28 

4.ao 

4.28 
4.28 
4.28 
4.30 
4.28 
4.28 
4.28 
4.28 

4.28 
4.28 
4.28 
4.28 
4.28 
4.28 
4.28 
4.28 
4.28 
4.27 

4.28 
4.28 
4.28 
4.27 
4.28 
4.28 
4.27 
4.28 
4.28 



D. 1" 



Cotang. 



10.091631 
.091372 
.091114 
.090866 
.090598 
.090340 
.090062 
.069823 
.069566 
.089307 
.089049 

la 068791 
.068533 
.088276 
.068018 
.087760 
.087502 
.087244 
.086988 
.086729 
.086471 

10.066213 



.065440 
.065183 
.064925 
.064668 
.064410 
.064163 
.063896 

10.063638 
.063381 
.063123 



.062362 
.062094 
.061837 
.061580 
.061323 

10.061066 
.060609 
.060552 
.060296 
.060038 
.079781 
.079524 
.079267 
.079010 
.078763 

10.078497 
.078240 
.077983 
.077726 
.077470 
.077213 
.076956 
.076700 
.076443 

10.076186 

Tang. 



50* 



40* 



tANGENTS, AND COTANGENTS. 



139» 




1 
2 
3 

4 
5 
6 
7 
8 
9 
10 

II 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
4Q 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



130** 



Sine. D. 1". Cosine. D. 1 



9.808067 
.806218 



.808519 
.808669 
.808819 



.809119 



.809419 
.809569 

9.809718 



.810017 
.810167 
.810316 
.810465 
.810614 
.810763 
.810912 
.811061 

9. 811210 
.811858 
.811607 
.811655 
.811804 
.811952 
.812100 
.812248 
.812396 
.812544 

9.812602 
.812840 
.812988 
.813135 
.813283 
. 813430 
.813578 
.813725 
.813872 
.814019 

9.814166 
.814313 
.814460 
.814607 
.814753 
.814900 
.815046 
.815193 
.815339 
.815485 

9.815632 
.815778 
.815924 



.816215 
.816361 
.816507 
.816652 
.816798 
9.816943 

Cosine. 



2.52 
2.50 
2.52 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.48 
2.50 
2.48 
2.50 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 

2.47 
2.48 
2.47 
2.48 
2.47 
2.47 
2.47 
2.47 
2.47 
2.47 

2.47 
2.47 
2.45 
2.47 
2.45 
2.47 
2.45 
2.45 
2.45 
2.45 

2.45 
2.45 
2.45 
2.43 
2.45 
2.43 
2.45 
2.43 
2.43 
2.45 

2.43 
2.43 
2.42 
2.43 
2.43 
2.43 
2.42 
2.43 
2.42 

D. 1". 



9.884254 

884148 

.884042 

.883936 



.883723 
.883617 
.883510 
.883404 
.883297 
.883191 

9.883064 

.882977 
.882871 
.882764 



.882550 
.882443 



.882121 

9.882014 
.881907 
.881799 
.881602 
.881584 
.881477 



.881261 
.881153 
.881046 

9.880038 



.880722 
.880613 
.880505 
.880397 



.880180 
.8a0072 
.879963 

9.870655 
.879746 
.879637 
.879529 
.879420 
.879311 
.879202 
.879093 
.878984 
.878875 

9.878766 
.878656 
.878547 
.878438 
.878328 
.878219 
.878109 
.877999 
.877890 

9.877780 

Sine. 



1.77 
1.77 
1.77 
1.78 
1.77 
1.77 
1.78 
1.77 
1.78 
1.77 
1.78 

1.78 
1.77 
1.78 

1.78 
1.78 
1.78 
1.78 
1.78 
1.80 
1.78 

1.78 
1.80 
1.78 
1.80 
1.78 
1.80 
1.80 
1.80 
1.78 
1.80 

1.80 
1.80 
1.82 
1.80 
1.80 
1.80 
1.82 
1.80 
1.82 
1.80 

1.82 
1.82 
1.80 
1.82 
1.82 
1.82 
1.82 
1.82 
1.82 
L82 

1.83 
1.82 
1.82 
1.83 
1.82 
1.83 
1.83 
1.82 
1.83 

D. 1". 
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Tang. D. 1". 



9.>J.S14 

.■^jiK27 
.'jJi,'>83 
.VMS40 

. 'rj'-i r96 
.•-rJ-V.J52 
.^/j',.j09 
. i^r^^ 

.■.fjia22 

.T''j.J78 
9.926634 



.927147 
.927403 
.927659 
.927915 
.928171 
.928427 
.928684 
.928940 

9.929196 
.929452 
.929706 
.929964 
.930220 
.990475 
.930731 
.930967 
.931243 
.031409 

9.931755 
.932010 
.932260 
.932522 
.932778 
.933033 



.933545 



.934056 

9.934311 
.934567 
.934822 
.935078 
.935333 
.935589 
.935844 
.936100 
.936355 



.937121 
.937377 
.937632 
.937887 
.938142 
.938396 
.938653 
.938906 
9.939163 

Cotang. 



4.27 
4.28 
4.27 
4.28 
4.27 
4.27 
4.28 
4.27 
4.28 
4.27 
4.27 

4.27 
4.28 
4.27 
4.27 
4.27 
4.27 
4.27 
4.28 
4.27 
4.37 

4.27 
4.27 
4.37 
427 
4.35 
4.37 
4.27 
4.27 
4.27 
4.27 

4.35 
4.27 
4.27 
4.27 
4.25 
4.27 
4.27 
4.25 
4.27 
4.25 

4.27 
4.25 
4.27 
4.25 
4.27 
4.25 
4.27 
4.25 
4.27 
4.25 

4.25 
4.27 
4.25 
4.25 
4.25 
4.27 
4.25 
4.25 
4.25 

D. 1". 



Cotang. 



IC. 076186 
.075930 
.075673 
.075417 
.075160 
.074904 
.074648 
.074391 
.074135 
.073878 
.073622 

la 073366 
.073110 
.072853 
.072597 
.072341 
.072085 
.071829 
.071573 
.071316 
.071060 

la 070604 

.070548 
.070202 
.070036 
.060780 
.060525 
.060269 
.069013 
.068757 
.068501 

la 068245 
.067990 
. 067734 
. 067478 
.067222 
.066967 
.060711 
.066455 
.066200 
.065944 

la 065680 
.065433 
.065178 
.064922 
.064667 
.064411 
.064156 
.063900 
.063645 

• .063389 

la 063134 
.062879 
.062623 



.062113 
.061858 
.061602 
.061347 
.061092 
la 060637 

Tang. 



60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 



37 
36 
35 
34 
33 
32 
31 
30 

29 
28 
27 
26 
25 
24 
23 
32 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
3 
2 
1 




4»« 



41" 



TABLB ^.-hQBAMiJMMlC JBINSS, COSINES, 



laa* 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

U 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 

33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
68 
59 
60 



iai*> 



Sine. D.l". Cosine. D. 1". Tang. D.l". Cotang. 



9.816943 
.817088 
.817233 
.817379 
.817524 
.817668 
.817813 
.817958 
.818103 
.818247 
.818392 

9.^1^536 

..^tsrfil 
.M>^S25 
.>1Mj69 
..SUJ313 
..SliJjS7 
..Sf>S01 
.sM^o45 
.hl1*r89 
.S!1'K32 

9.^» rJ76 

,^^"1.20 
.s:JojiB3 
.*ii^i.>*06 

.«:jf)fi93 
,8Lii5.S36 
.S2ir."79 
.fti:]i22 
,^^J3:i65 

9.821407 
.821550 
.821693 
.821835 
.821977 
.822120 
.822262 
.822404 
.822546 



9.822830 
.822972 
.823114 



.823821 



.824104- 

9.824245 
.824386 
.824527 



.825090 

.825230 

.825371 

9.825511 

Cosine. 



2.42 
2.42 
2.43 
2.42 
2.40 
2.42 
2.42 
2.42 
2.40 
2.42 
2.40 

2.42 
2.40 
2.40 
2.40 
2.40 
^.40 
2.40 
2.40 
2.38 
2.40 

;2..40 
2.38 
2.38 
2.40 
2.38 
2.38 
2.38 
2.38 
2.38 
2.37 

2.38 
2.38 
2.37 
2.37 
2.38 
2.37 
2.37 
2.37 
2.37 
2.37 

2.37 
2.37 
2.35 
2.37 
2.37 
2.36 
2.35 
2.37 
2.35 
2.35 

2.35 
2.36 
2.36 
2.33 
2.36 
2.35 
2.33 
2.35 
2.33 

D. 1". 



9.877780 
.877670 
.877560 
.877450 
.877340 
.877230 
.877120 
.877010 
.876899 
.876789 
.876678 

9.876568 
.876457 
.876347 
.876236 
.876125 
.876014 
.875904 
.875793 
.875682 
.$75671 

9.S7-r.l69 

.^;.-xW8 

..^;.^237 
..^7,>126 

.?ir-^()i4 

..^7^W3 
..S74791 

.874668 
.874466 

9.874344 
.874232 
.874121 
.874009 



.873784 
.873672 
.873560 
.873448 
.873336 

9.873223 
.873110 
.872998 
.872885 
.872772 
.872659 
.872647 
.872434 
.872321 
.872208 

9.872095 
.871981 
.871868 
.871755 
.871641 
.871528 
.871414 
.871301 
.871187 

9.871073 

Sine. 



1.83 
1.83 
1.83 
1.83 
1.83 
1.83 
1.83 
1.86 
1.83 
1.86 
1.83 

1.86 
1.83 
1.86 
1.86 
1.85 
1.83 
1.86 
1.86 
1.85 
1.87 

1.86 
1.85 
1.85 
1.87 
1.86 
1.87 
1.85 
1.87 
1.87 
1.87 

1.87 
1.86 
1.87 
1.88 
1.87 
1.87 
1.87 
1.87 
1.88 
1.87 

1.88 
1.87 
1.88 
1.88 
1.88 
1.87 
1.88 
1.88 
1.88 
1.88 

1.90 
1.88 
1.88 
1.90 
1.88 
1.90 
1.88 
1.90 
1.90 



D.l" 



les 



9.a^itn63 

. M-iH<)73 

.i>hi439 
."H<)t}94 

.^JJJi'i49 
JMlJOi 
.li^lJ59 
.941713 

9.i.*Jl%8 
.'J! 2223 

.yj:^733 

.N2968 
.!J-(:.ii43 
.iJa408 

.^^4::l752 

.U4^i)07 

.tJilJ62 

9.944,517 
.',HJ771 

.M0J8I 
. 'Md'jiS 
.•.14.^790 

.i^4^.J99 
.Mif.j54 
.■■■108 

9.947063 
.947318 
.947572 
.9*7827 
.948061 
.948335 
.948590 
.948844 



9.949606 



.950116 
.950371 



.950879 
.951133 
.951388 
.9516^ 
.961896 

9.952150 
.962405 
.962659 
.952913 
.953167 
.953421 
.953675 



.954183 
9.954437 

Cotang. 



4.25 
4.25 
4.35 
4.25 
4.27 
4.36 
4.25 
4.26 
4.26 
4.28 
4.25 

4.26 
4.25 
4.25 
4.25 
4.26 
f25 
4.?3 
4.25 
4.25 
4.25 

^1 

4.Je 
4.28 
4.25 
4.:» 
4.25 
4.23 
4.25 

4.25 
4.23 
4.25 
4.23 
4.23 
4.25 
4.23 
4.25 
4.23 
4.25 

4.23 
4.23 
4.25 
4.23 
4.23 
4.23 
4.25 
4.23 
4.23 
4.23 

4.25 
4.23 
4.23 
4.23 
4.23 
4.23 
4.23 
4.23 
4.23 



D.l" 



I , 



H].CM^i^7 
.OXX')82 
. (Km27 
. (KX)i (72 
Jk,v9S17 
. (J159561 

. oo^mi 

,a^s796 

.Oi:?iS4i 

, i3j8J87 

10. E.iei.Kf)32 
.057777 
, 0^/7522 
.Ck,^7:*7 

, 051012 
. i'k.^t>767 

J}"likT02 

- < \ntyj4S 

.<iMii93 
. Of>o738 

la 0616433 
.055229 
.06*#e74 
.064719 
.064465 
.064210 
.053055 
.058701 
.053446 
.06^92 

iaQ6il037 
.0{»662 
.063428 
.062173 
.053919 
.051665 
.051410 
.051156 
.D6P901 
.060647 

10.050392 
.06(H38 
.040884 
.040629 
.040375 
.040121 
.048867 
.048612 
.048358 
.048104 

10.047850 
.047595 
.047341 
.047087 
.046833 
.046579 
.046325 
.046071 
.046817 

10.046563 

Tang. 



46' 



TAMaSNTS, Mn» CWAliaSII'K. 



IW 



Sloe. 



D. 1" 



Cosine. 



D. 1". 



Tang. D. 1". Cataaoig. 



9.&I8511 
.835651 



.828211 

.8Ud91 
.830631 
.8U770 
.AWIO 

9.8SHM9 



.837467 
.827606 
.8877^ 
.82^884 



.1Q8801 

^.82ii429 
.&>3S78 
.B2ST16 
.K2S855 
.Ei;M*y93 
. 32^131 

.^U407 

.83H63 
afi8«B21 



.830097 
.890234 
.836872 



.880784 
.810621 
.811058 

8.s;^JJ95 

.s;si:;32 

.!slU'06 
.Kn7i2 
.*;!LS79 

.,««2l52 

.Kr^288 

9.s-i:j.iSl 

. s3::^33 
. !!j;3:j%9 
.!5:-j:i!D5 
. j^mi 
. f^ia77 
.ii:i;:i>12 

9.?yt3783 

Cosine. 



2.33 
2.33 
2.38 
2.33 
2.33 
2.33 
2.33 
2.33 
2.32 
2.33 
2.32 

2.33 
2.32 
2.32 
2.32 
2.32 
2.32 
2.32 
2.32 
2.32 
2.30 

2.32 
2.30 
2.32 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 

2.30 
2. 30 
2.28 
2.30 
2.28 
2.26 
2.30 
2.28 
2.26 
2.28 

2.28 
2.28 
2.28 
2.27 
2.28 
2:27 
2.28 
2,27 
2.% 
2.27 

2.27 
2.27 
2.27 

2,27 
?.27 
2.27 
2.2S 
2.27 
2.26 

D. V\ 



9.871073 
.S70960 
.870846 
.870732 
.870^8 
.8iOS04 
.87«»0 
.^08?6 
.83«161 
.^0047 
.800983 



9. 



18 
04 

.-■";74 
.00 
. •'■'#5 
.30 
.15 

. ■■' 95 

9. ' W 

.-1-65 

. Hmm 

.84iS209 

.Jfti79?8 
.StM802 
..W77I7 

9. !M.J7-il5 
. ^t^7.J99 
..^^^7283 
..^ii7l67 
.^>7G61 

.W>fiHl9 

..S'/-703 

. ^i-'*-'m 
9. ^ .\y.m 

.Mil .237 
.h4.i.J20 
,>iiiHf04 
.^i^Chf«7 
.?^'.i770 
.i^<^:ii*3 

.?i.p:>36 

.^^v';-119 

.siodfig 
.^^Vi■>50 
.N-.JSI3 
. m-..|71j6 

.'■i.4;'l5 
9. Shi 127 

Sine. 



1.88 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.92 
1.90 
1.90 
1.92 

1.90 
1.92 
1.92 
1.90 
1.92 
1.92 
1.92 
1.92 
1.92 
1.92 

1.92 
1.92 
1.93 
1.92 
1.93 
1.92 
1.98 
1.92 
1.98 
1.98 

1.98 
1.98 
1.98 
1.98 
1.93 
1.98 
1.98 
1.95 
1.98 
1.95 

1.98 
1.95 
1.93 
1.95 
1.96 
1.96 
1.96 
1.96 
1.96 
1.95 

1.95 
1.97 
1.95 
l.» 
1.97 
1.95 
1.97 
1.97 
1.97 

D. 1". 



US9 



9.954037 



.964946 
.955290 
.956464 
.9557«6 
.956061 
.956316 



.-956723 
.966977 



.^^,--93 
. i*.''iH'J47 

..a^^'rOO 

.!ii.-.8T54 

. &y,K«8 

.&oCfj82 
.■i^-ow 

9. 69 
23 

,^*t.-i:77 
..Hfjtfc^ilO 

. atifi784 

.L^iU»8 
.1^11292 
.5«^1.;]45 

.trt4:99 

. 's\aim 

9. ^*^^2^m 
.fj(.2.".60 
.'.«C813 

.I*.;^a20 
. yi. i3^74 
. ^VAf:^ 
. '..iimm. 

9. 142 
105 

.L'-.v;49 
.'.,..-,102 
.■^rL',455 
.1«<K^L09 

.i»i.fKseo 
.^^irj23 

9.i?fi7.i76 

.I4*l7i^i9 

.■> 17^33 

.!".-:89 
."■-.|3 



9. 



4.23 
4.25 
4.23 
4.23 
4.23 
4.22 
4.23 
4.23 
4.23 
4.23 
4.23 

4.23 
4.23 
4.23 
4.23 
4.22 
4.28 
4.23 
4.23 
4.23 
4.22 

4.28 
4.28 
.4.22 
1.28 
4.28 
4.28 
4.22 
1.23 
4.22 
4.28 

4.28 
4.22 
4.2S 
4.22 
4.28 
4.28 
4.22 
4.23 
4.22 
4.23 

4.22 
4.28 
4.22 
4.22 
4.23 
4.22 
4.23 
4.22 
4.28 
4.22 

4.22 
4.29 
4.22 
4.22 
4.23 
4.22 
4.22 
4.23 
4.22 



Cotang. D. 1' 



la 045663 

.Oi'fA54 
.(M4^00 
.(H4?;46 
.<M4i'92 
.0441139 
.(M:i785 
.04:i:31 
.lUis77 
.043023 

ia(M276e 
.00515 
.012261 
.vQia007 
.041753 
.Qil600 
.041246 
.040992 
.040738 
.440484 

. amai 

. 1.j;it?723 

. (i;;'M70 
. a;u::l6 
-ttkMi62 
. K1S708 
. lJ;iJ?^'=65 
, OHSL-Ol 
. ti'l7^.»48 

la 037694 
.087440 
.XH7187 
.4»6033 
.A36680 
.iB6426 
.0B6172 
.035919 
.035665 
.035412 

10. itVilSR 
.iiis-f^JOS 
. {i:i^i31 
. I Ml-. 98 
Ji;a]45 
,{i;.l:t.s91 
. (3H:U38 
. im^i 
.UU131 
.032877 

iaiia2624 
.032871 
.QS2117 
.031864 
.031611 
.081357 
.031104 
.090651 
.030597 

ID. (30844 

Tang. 



60 
59 
:58 
67 
66 
55 
54 
53 
52 
51 
50 

19 

IB 

.4Er 

u 

<JB 
42 
41 
40 

39 

38 

96 
85 
M 
33 
32 
SI 
30 

29 
28 
27 
96 
26 
24 
33 
22 
21 
20 

19 
IS 
17 

m 

15 
14 
18 
12 
11 
10 



^f 



43* 



TABLE 9.-L00ABITHinC SINES, CX^SINES, 



1«P 



Sine. D. 1". 



Cosine. D. 1 



Tang. 



D. r\ 



Cotang. 






9.833783 


1 


.833919 


2 


.834054 


3 


.834189 


4 


.834325 


5 


.834460 


6 


.834595 


7 


.834730 


8 


.834865 


9 


.834999 


10 


.835134 


11 


9.835269 


12 


.835403 


13 


.835538 


14 


.835672 


15 


.835807 


16 


.835941 


17 


.836075 


IS 


.836209 


10 


.836343 


20 


.836477 


21 


9.836611 


22 


.836745 


:s 


.836878 


24 


.837012 


25 


.837146 


26 


.837279 


27 


.837412 


28 


.837546 


29 


.837679 


30 


.837812 


31 


9.837945 


32 


.83»078 


33 


.838211 


34 


.858344 


35 


.838*77 


36 


.838610 


37 


.838742 


38 


.838875 


39 


.839007 


40 


.839140 


41 


9.839272 


42 


.839404 


43 


.839536 


44 


.839668 


46 


.839800 


46 


.839932 


47 


.840064 


48 


.840196 


49 


.840328 


50 


.840459 


51 


9.840591 


52 


.840722 


53 


.840654 


54 


.840985 


65 


.841116 


56 


.841247 


57 


.841378 


68 


.841509 


59 


.841640 


60 


9.841771 



Cosine. 



2.27 
2.25 
2.26 
2.27 
2.25 
2.25 
2.25 
2.25 
2.23 
2.26 
2.26 

2.33 
2.25 
2.23 
2.35 
2.33 
2.23 
2.23 
2.33 
2.23 
2.23 

2.33 
2.22 
2.23 
2.23 
2.^ 
2.22 
2.23 
2.22 
2.22 
2.22 

2.22 
2.22 
2.22 
2.22 
2.22 
2.20 
2.22 
2.20 
2.22 
2.20 

2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.18 
2.20 

2.18 
2:20 
2.18 
2.18 
2.18 
2.18 
2.18 
2.18 
2.18 

D. 1". 



9.864127 
.864010 



.863n4 
.863656 
.863538 
.863419 
.863301 
.863183 
.863064 
.862946 

9.862827 
.862709 
.862590 
.862471 
.862353 



.862115 
.861996 
.861877 
.861758 

9.861638 
.861519 
.861400 
.861280 
.861161 
.861041 
.860922 
.860802 
.860682 



9.860442 



.860202 



.859962 
.859842 
.859721 
.859601 
.869480 



9.8M289 
.859119 



.858877 
.868766 
.858635 
.868614 
.858393 
.858272 
.858151 

9.858029 
.857908 
.857786 
.857665 
.857543 
.857422 
.857300 
.857178 
.857056 

9.856934 

Sine. 



ISS" 



1.96 
1.97 
L97 
1.97 
1.97 
1.96 
1.97 
1.97 
1.98 
1.97 
1.96 
1.97 
1.96 
1.96 
1.97 
1.96 
1.96 
1.98 
1.96 
1.96 
2.00 

1.98 
1.96 
2.00 
1.96 
2.00 
1.96 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 
2.02 
2.00 
2.02 
2.00 
2.02 

2.00 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.08 

2.02 
2.03 
2.02 
2.03 
2.02 
2.03 
2.03 
2.03 
2.03 

D. 1". 



170 



. WnJWjv 
.970162 
.970416 
.970669 
.970922 
.971175 
.971429 
.971682 
.971935 
.972188 

9. 972441 
.972605 
.972948 
.973201 
.973464 
.973707 
.973060 
.974213 
.974466 
.974720 

9.974973 
.975226 
.975479 
.976732 
.976965 
.976238 
.976491 
.976744 
.976997 
.977260 

9.977503 
.977756 
.978009 
.978262 
.978515 
.978768 
.979021 
.979274 
.979527 
.979780 

9.960063 



.960791 
.961044 
.981297 
.961550 
.981803 
.982056 



9.062562 



.963067 



.983573 



.964079 
.984332 

9.984837 
Cotang. 



4.22 
4.22 
4.23 
4.22 
4.22 
4.22 
4.23 
4.22 
4.22 
4.22 
4.22 

4.23 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.23 
4.22 

4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 

4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
422 

422 
420 
422 
422 
422 
422 
422 
422 
422 
422 

420 
422 
4 22 
422 
422 
422 
422 
4 20 
422 

D, 1". 



la 030344 
.090091 
.020838 
.029584 
.029331 
.029078 
.028825 
.028671 
.028318 
.028065 
.027812 

10.02^59 
.027305 
.027052 
.026799 
.026546 
.026293 
.026040 
.025787 
.026534 



10.t)eS027 
.034774 
.024521 
.024268 
.QM015 
.083762 
.023509 
.023256 
.023003 
.022750 

la 023497 
.022244 
.021091 
.031738 
.021485 
.021232 
.020079 
.090726 
.030473 
.090220 

la 010967 
.010714 
.019462 



.018703 
.018450 
.018197 
.017944 
.(»7691 

la 017438 
.017186 
.016933 
.016680 
.016427 
.016174 
.016921 
.015668 
.015416 

la 015163 

Tang. 



TAN6EMTS, AND C0TAM6BNT8. 



135» 



Sine. 



D. 1" 



Cosine. D. 1" 



Tang. D. 1' 



Cotang. 



9.841771 
.841902 
.842033 
.842163 
.842294 
.842424 
.842555 
.842685 
.842815 
.842946 
.843076 

9.843206 
.843336 
.843466 
.843595 
.843725 
.843855 
.843964 
.844114 
.844243 
.844372 

9.844502 
.844631 
.844/60 
.844889 
'.846018 
.845127 
.845276 
.845405 
.845533 
.845662 

9.845790 
.845919 
.846047 
.846175 
.846304 
.846432 
.846560 



.846816 
.846944 

9.847071 
.847199 
.847327 
.847454 
.847582 
.847709 
.847836 
.847964 
.848091 
.848218 

9.848345 

.848472 
."-T99 
.-^'26 
.--^52 
. ^ t 179 
.^EflOe 
.N||»J32 

9. .485 



2.18 
2.18 
2.17 
2.18 
2.17 
2.18 
2.17 
2.17 
2.18 
2.17 
2.17 

2.17 
2.17 
2.15 
2.17 
2.17 
2.15 
2.17 
2.15 
2.15 
2.17 

2.15 
2.15 
2.15 
2.15 
2.15 
2.15 
2.15 
2.13 
2.15 
2.13 

2.15 
2.13 
2.13 
2.15 
2.13 
2.13 
2.13 
2.13 
2.13 
2.12 

2.13 
2.13 
2.12 
2.13 
2.12 
2.12 
2.13 
2.12 
2.12 
2.12 

2.12 
2.12 
2.12 
2.10 
2.12 
2.12 
2.10 
2.12 
2.10 



9.856934 
.856812 
.856600 



.856446 
.856323 
.856201 
.856078 
.855966 
.855833 
.855711 

9.855588 
.855465 
.855342 
.856219 
.855096 
.854973 
.854850 
.854727 
.854603 
.854480 

9.854356 
.854233 
.854109 
.853986 



.853738 
.853614 
.853490 
.853366 
.853242 

9.853118 
.852994 
.852860 
.852745 
.852620 
.852496 
.852371 
.852247 
.852122 
.851997 

9. J72 
. f47 

.V-.MJ22 
. ^"i 1 197 
.S,M.J72 
.N-.ii46 
. <■ 1 121 
.600^6 
.850870 
.850745 

9.850619 
.850493 
.850368 
.850242 
.850116 
.849990 



.849738 

.849611 

9.849485 



2.03 
2.03 
2.03 
2.03 
2.05 
2.03 
2.05 
2.03 
2.05 
2.03 
2.05 

2.05 
2.05 
2.05 
2.05 
2.05 
2.05 
2.05 
2.07 
2.05 
2.07. 
2.05 
2.07 
2.05 
2.07 
2.07 
2.07 
2.07 
2.07 
2.07 
2.07 

2.07 
2.08 
2.07 
2.06 
2.07 
2.08 
2.07 
2.08 
2.08 
2.08 

2.08 
2.08 
2.08 
2.08 
2.10 
2.08 
2.08 
2.10 
2.06 
2.10 

2.10 
2.08 
2.10 
2.10 
2.10 
2.10 
2.10 
2.12 
2.10 



9.984837 
.985090 
.985343 
.985596 
.985848 
.986101 
.966354 
.986607 



.967112 



9.987618 
.987871 
.988123 
.988376 
.988629 



.989134 



.989640 



9.990145 



.990651 
.990903 
.991156 
.991409 
.991662 
.991914 
.992107 
.992420 

9.992672 
.992925 
.993178 
.993431 



.994189 
.994441 

.994947 

9.995199 
.995452 
.995705 
.995957 
.996210 
.996463 
.996716 



.997221 
.997473 

9.997726 
.997979 
.998231 

! 998737 



.999242 

.999495 

.999747 

10.000000 



4.22 
4.22 
4.22 
4.20 
4.22 
4.22 
4.22 
4.22 
4.20 
4.22 
4.22 

4.22 
4.20 
4.22 
4.22 
4.22 
4.20 
4.22 
4.22 
4.22 
4.20 

4.22 
4.22 
4.20 
4.22 
4.22 
4.22 
4.20 
4.22 
4.22 
4.20 

4.22 
4.22 
4.22 
4.20 
4.22 
4.22 
4.20 
4.22 
4.22 
4.20 

4.22 
4.22 
4.20 
4.22 
4.22 
4.20 
4.22 
4.22 
4.20 
4.22 

4.22 
4.20 
4.22 
4.22 
4.20 
4.22 
4.22 
4.20 
4.22 



10.015163 
.014910 
.014657 
.014404 
.014152 



10. 



10. 



10. 



10. 



10. 



10. 



013646 
013393 
013140 
012888 
012635 

012382 
012129 
011877 
011624 
011371 
011118 
010866 
010613 
010360 
010107 

009855 



009097 
008844 
008591 
006338 



007833 
007580 

007328 
007075 
006822 
006560 
006317 
006064 
005811 
005559 
005306 
005053 

004801 
004548 
004295 
004043 
003790 
003637 
003286 
003032 
002779 
002527 

002274 
002021 
001769 
001516 
001263 
001011 
000758 
000505 
000253 
000000 



ia4« 



Cosine. D. 1". Sine. D. 1". • Ck>tang. D. 1' 



171 



Tang. 



60 
69 
58 
57 
56 
55 
54 
63 
62 
51 
60 

49 
48 
47 
46 
46 
44 
43 
42 
41 
40 

39 
38 
37 
36 
35 
34 
33 
32 
31 
30 

29 
28 
27 
26 
26 
24 
23 
22 
21 
20 

19 
18 
17 
16 
16 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
3 
2 
1 




45« 



TABUB 10.— IiOOARITHIM -OF flV«BER8. 



No. 100 L. 000.] 






1 
No. 109 L. 040. 


N. 





1 


2 


8 


4 


6 


6 


7 


8 


9 


Difl. 


100 


OOOQOO 


0434 


0868 


1801 


1734 


2M6 


2698 1 


3029 1 3461 


3891 


432 


1 


4321 


4751 


5181 


5609 


6038 


6466 


6894 


7321 


7748 


8174 


428 ' 


2 


8000 


9026 


9451 


QlD'7(i 


















V^ 


f%yi\j 


0300 
4521 


0T24 
4940 


1147 
8360 


1570 
5779 


1993 
6197 


2415 
661C 


" 424 , 
420 


3 


012837 


3259 


3680 


4100 


4 


7033 


74^1 


7868 


aooA 


8700 


0116 


9532 


9947 











r 


M.cn 


0361 

4486 


0775 

4896 


416 
412 


5 


021189 


1603 


2016 


2428 


2841 


m 


3664 


4075 


6 


5306 


5715 


6125 


6533 


6042 


7757 


8164 


8571 


8978 


406 


7 


9384 


97» 

























0195 
4227 


0600 
4628 


1004 
6020 


1408 
5430 


1812 
5830 


2216 
6290 


2619 
6629 


3021 
7028 


" 404 
400 


8 


033424 


3826 


9 


7426 
04 


782S 






0017 


04H 


9811 













r^ 


M/OV 


0207 


0602 


0998 


~ 397 


P]t(H>OETfONAL PARTS. 


ma. 


1 


2 


3 


4 


5 


6 


7 


8 





434 


43.4 


86.8 


130.2 


173.6 


217.0 


260.4 


303.8 


347.2 


39a6 


m 


43.3 


86.6 


129.9 


173.2 


216.5 


259.8 


303.1 


346.4 


389.7 


432 


43.2 


86.4 


120.6 


172.8 


216.0 


259.2 


»L7 


345.6 


388.8 


431 


43.1 


86.2 


129.3 


172.4 


215.6 


258.6 


344.8 


3^,9 


430 


43.0 


86.0 


129.0 


172.0 


215.0 


258.0 


391.0 


344.0 


387.0 


429 


42.9 


86.8 


128.7 


171.6 


214.6 


257.4 


390.3 


343.2 


386.1 


428 


42.8 


85.6 


128.4 


171.2 


214.0 


256.8 


299.6 


342.4 


385.2 


427 


42.7 


86.4 


128.1 


170.8 


213.5 


256.2 


298.9 


341.6 


384.3 


426 


42.6 


8Su2 


127.8 


170.4 


213.0 


255.6 


208.2 


340.8 


388.4 


425 


42.5 


85.0 


127.6 


170.0 


212.5 


256.0 


207.5 


340.0 


382.5 


^ 


^•^ 


84.8 


127.2 


169.6 


212.0 


254.4 


206.8 


330.2 


381.6 


423 


42.3 


84.6 


126.9 


160.2 


211.6 


253.8 


296.1 


338.4 


389.7 


422 


42.2 


84.4 


126.6 


168.8 


211.0 


053.2 


205.4 


337.6 


379.8 


^1 


42.1 


842 


126.3 


168.4 


210.5 


252.6 


204.7 


336.8 1 


378.9 


420 


42.0 


84.0 


126.0 


168.0 


210.0 


252.0 


204.0 


336.0 


378.0 


419 


41.9 


83,8 


125.7 


167.6 


209.5 


051.4 


203.3 


335.2 


377.1 


-^18 


41.8 


83.6 


125.4 


167.2 


209.0 


250.8 


202.6 


334.4 


376.2 


417 


41.7 


83.4 


125.1 


166.8 


208.5 


250.2 


201.9 


339.6 


376.3 


416 


41.6 


83-2 


124.8 


166.4 


208.0 


249.6 


201.2 


832.8 


374.4 


415 


41.5 


83.0 


134.5 


166.0 


207.6 


2tf.0 


290. 5> 


1 m.o 


373.5 


414 


41.4 


82.8 


1^1.2 


166.6 


207.0 


248.4 


289.8 


331.2 


372.6 


413 


41.8 


82.6 


^::i.9 


166.2 


200.5 


247.8 


289.1 


330.4 


371.7 


412 


41.2 


82.4 


I-L6 


164.8 


206.0 


247.2 


288.4 


320L& 


370i8 


411 


41.1 


82-i 


llTiS 


164.4 


205.5 


246.0 


287.7 


328.8 


3ti|i» 


410 


41.0 


^0 


T,ao 


164.0 


205.0 


246.0 


287.0 


328.0 


360.0 


409 


4a9 


81.8 


1-.L7 


163.6 


204.5 


245.4 


286.3 


327.2 


368.1 


406 


40.8 


81.6 


1 ■-■.!. 4 


163.2 


204.0 


244.8 


285.6 


326.4 


367.2 


407 


40-7 


81.4 


j-_ai 


162.8 


203.5 


244.2 


284.9 


325.6 


366.3 


406 


40.6 


81.2 


I-JL8 


162.4 


203.0 


243.6 


284.2 


824v8 


366.4 


: 405 


4a5 


81.0 


.|-J^U4 


162.0 


202.6 


243.0 


283.5 


324.0 


364.5 


404 


40.4 


80.6 


121-2 


161.6 


202.0 


242.4 


282.8 


323.2 


363.6 


1 4(3 


40.3 


^.6 


120-9 


161.2 


201.5 


241.8 


282.1 


322.4 


362.7 


402 ' 4a2 


80.4 


120.6 


160.8 


201.0 


241.2 


281.4 


321. G 


361.8 


401 1 40.1 


80.2 


120.3 


160.4 


200.5 


240.6 


280.7 


320.8 


360.9 


400 


40.0 


80.0 


12(10 


160.0 


200.0 


240.0 


280.0 


320.0 


36ao 


399 


38.9 


79-8 


11».7 


159.6 


199.5 


239-4 


279.3 


319.2 


350.1 


398 


39.8 


79.6 


llf-4 


isa.2 


199.0 


238.8 


278.6 


318.4 


358.2 


397 


39.7 


79-4 


119.1 


iS&S 


198.5 


238.2 


277.9 


317.6 


357.3 


396 


39.6 


79-2 


118.8 


158.4 


198.0 


237.6 


277.2 


316.8 


356.4 


395 


39.5 


79.0 


118.5 


128.0 


197.5 


237.0 


276.5 


316.0 


355.5 
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TABLE M.— LOQABITftllfi OF NUHBBBS. 



No. 110 L. 041.) 






[No. 119L.0T8. 


N. 


^ 


1 


S 


S 


4 


6 


6 


7 


8 


9^ 


DIfl. 


110 


041393 


1787 


2182 


2576 


2960 


3362 


3756 


4148 


4540 


4SS2 


303 


1 


5323 


5714 


6105 


0495 


6885 


7275 


7664 


8053 


8442 


8830 


390 


2 


9218 


9606 


9993 

























0380 
4230 


0766 
4613 


1153 
4996 


1538 
5378 


1924 
5760 


2309 
6142 


2694 
6524 


386 
383 


3 


06307S 


3463 


3846 


4 


6905 


7286 


7666 


OOiA 


8426 


8805 


9186 


9563 


QQAO 






<r 


PV^W 


W" 


r^Km 


0320 
4088 


' 379 
376 


5 


060608 


1075 


1452 


1829 


2206 


2582 


2958 


3333 


3709 


6 


4458 


4832 


5206 


5580 


5053 


6326 


6699 


7071 


7443 


7815 


373 


7 


8186 


85S7 


8928 




9668 
















V 


"' 


0038 
3718 


0407 
4085 


0776 
4451 


1145 
4816 


1514 
51^ 


370 
366 


8 


On882 


2250 


2617 


2985 


3352 


9 


5547 


5012 


6276 


0640 


7004 


7368 


7731 


8094 


8457 


8819 


363 




Pboportional Parts. 






Diff. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


395 


3^.5 


70.0- 


118.5 


158.0 


197:5 


237.0 


276.5 


316.0 


355.5 


394 


39.4 


78.8 


118.2 


157.6 


197.0 


236.4 


275.8 


315.2 


354.6 


393 


39.3 


7S.6 


117.9 


157.2 


196.5 


235.8 


275.1 


314.4 


353.7 


392 


39.2 


78.4 


117.6 


166.8 


196.0 


235.2 


274.4 


313.6 


352.8 


391 


39.1 


78.2 


117.3 


156.4 


195.5 


234.6 


273.7 


312.8 


351.9 


390 


39.0 


78.0 


117.0 


156.0 


195.0 


234.0 


273.0 


312.0 


351.0 


389 


38.9 


77.8 


116. 7 


155.6 


194.5 


233.4 


272.3 


311.2 


350.1 


388 


38.8 


77.6 


116.4 


165.2 


194.0 


232.8 


271.6 


310.4 


349.2 


387 


38.7 


77.4 


116.1 


154.8 


193.5 


232.2 


270.9 


309.6 


348.3 


386 


38.6 


77.2 


115.8 


164.4 


193.0 


231.6 


270.2 


308.8 


347.4 


385 


38.5 


77.0 


115.5 


154.0 


192.5 


231.0 


269.5 


308.0 


346.5 


384 


38.4 


76.8 


115.2 


153.6 


192.0 


T'r" A 


268.8 


307.2 


345.6 


383 


38.3 


76.6 


114.9 


153.2 


191.5 


'21" < ■< 


268.1 


306.4 


344.7 


382 - 


38.2 


76.4 


114.6 


152.8 


191.0 


•^■yKi 


207.4 


305.6 


343.8 


381 


38.1 


76.2 


114.3 


152.4 


190.6 


1">. fi 


266.7 


304.8 


342.9 


380 


38.0 


76.0 


114.0 


152.0 


190.0 


._,.... ^j 


266.0 


304.0 


342.0 


379 


37.9 


75.8 


113.7 


151.6 


189.5 


1'j:. ( 


265.3 


303.2 


341.1 


378 


37.8 


75.6 


113.4 


151.2 


189.0 


■'■■'i; k 


264.6 


302.4 


340.2 


377 


37.7 


75.4 


113.1 


160.8 


188.5 


2'^f: 2 


263.9 


301.6 


339.3 


376 


37.6 


75.2 


112.8 


150.4 


188.0 


uj,;.(> 


263.2 


300.8 


a38.4 


375 


37.5 


75.0 


112.5 


150.0 


187.5 


:■ ' . II 


262.6 


300.0 


337.5 


374 


37.4 


74.8 


112.2 


149.6 


187.0 


224.4 


201.8 


299.2 


336.6 


373 


37.3 


74.6 


111.9 


149.2 


186.5 


223.8 


261.1 


298.4 


335.7 


372 


37.2 


74.4 


111.6 


148.8 


186.0 


223.2 


200.4 


297.6 


334.8 


371 


37.1 


74.2 


111.3 


148.4 


185.6 


222.6 


269.7 


296.8 


333.9 


370 


37.0 1 74 111.0 


148.0 


186.0 


222.0 


259.0 


296.0 


333.0 


3C9 


36.9 1 7 - 110.7 


147.6 


184.5 


221.4 


1 26«.3 


295.2 


332.1 


368 


36.8 1 7 ; '. 110.4 


147.2 


184.0 


220.8 


267.6 


294.4 1 331.2 1 


367 


36.7 1 7:; I 110.1 


146.8 


183.5 


220.2 


266.9 


293.6 1 


330.3 


366 


36.6, 7i ■ 109.8 


146.4 


183.0 


219.6 


256.2 


292.8 


329,4 


365 


36.5 


7: H 109.5 


146.0 


182.5 


219.0 


1 265.7 


292.0 


328.5 


304 


36.4 


T_ . 109.2 


146.6 


182.0 


218:4 


254.8 


291.2 


327.6 


363 


36.3 


TJ.i. 108.9 


145; 2 


181.5 


217.8 


254.1 


290.4 


326.7 


362 


36-2 


r.!^ 108.6 


144.8 


181.0 


217.2 


263.4 


289.6 


325.8 


361 


36.1 


7-: - 108.3 


144.4 


180.5 


216.6 


252.7 


288.8 


324.9 


360 


36.0 


T: '1 108.0 


144.0 


180.0 


216.0 


252.0 


288.0 


324.0 


359 


35.9 


7. > 107.7 


143.6 


179.6 


215.4 


2&1.3 


287.2 


323.1 


358 


35.8 


T'.- 107.4 


143.2 


179.0 


214.8 


250.6 


286.4 


322.2 


357 


35.7 


7. 1 107.1 


142.8 


178.5 


214.2 


249.9 


285.6 


321.3 


356 


35.6 


7]. 


- 


. 106 


.8 


14 


2.4 




178,0 


213.6 


249.2 


284; 8 


320.4 
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TABLB lO.-LOQARTrHUS OF NlTMBEItS. 



No. 120 L. 079.J 




fNo. 134 L. 130. 


N. 





1 


2 


8 


4 


6 


6 


7 


8 


' 9 


Difl. 


120 


079181 


9543 


9904 


















0266 
3861 


0626 
4219 


0987 
4676 


1347 
4934 


1707 
5291 


2067 
5647 


2426 
6004 


360 
357 


1 


082785 


3144 


3503 


2 


6360 


6716 


7071 


7426 


7781 


8136 


8490- 


8846 


9198 


9652 


355 


3 


QQAe 
























tWUO - 


0268 
3772 


0611 
4122 


0963 
4471 


1315 
4820 


1667 
6169 


2018 
6518 


:a70 

5866 


2721 
6216 


3071 
6662 


352 
349 


4 


093422 


5 


6910 


7257 


7604 


7951 


8298 


8644 


8990 


9335 


9681 






























0026 
3462 


346 
343 


6 


100371 


0715 


1059 


1403 


1747 


2091 


2434 


2777 


3119 


7 


3804 


4146 


• 4487 


4828 


5169 


6510 


5861 


6191 


6631 


6871 


341 


8 


7210 


7549 


7888 


SfOOT 


8666 


8903 


9241 


9579 


9916 






c 


)^«f 


0253 
3609 


338 
335 


9 


110590 


0926 


1263 


1599 


1934 


2270 


2605 


2940 


3276 


130 


3943 


4277 


4611 


4944 


5278 


5611 


6943 


6276 


6608 


6940 


333 


1 


7271 


7603 


7934 


po<;R 


8596 


8926 


9256 


9586 


9915 






c 


U^lV 


0245 
3625 


330 
328 


2 


120574 


0903 


1231 


1660 


1888 


2216 


2544 


2871 


3196 


3 


3862 


4178 


4604 


4830 


6156 


6481 


6806 


6131 


6456 


6781 


325 


4 


7106 


7429 


7753 


8076 


8399 


8722 


9645 


9368 


9690 










13 . 












1 








0012 


323 


Peoportional Parts. 


DlflE. 


1 


2 


3 


4 


6 


6 


7 


8 


9 


365 


36.6 


71.0 


106.5 


142.0 


177.6 


213.0 


248.5 


284.0 


319.5 


364 


35.4 


70.8 


106.2 


141.6 


177.0 


212.4 


247.8 


283.2 


318.6 


363 


35.3 


70.6 


105.9 


141.2 


176.6 


211.8 


247.1 


282.4 


317.7 


362 


35.2 


70.4 


105.6 


140.8 


176.0 


211.2 


246.4 


281.6 


316.8 


361 


35.1 


70.2 


105.3 


140.4 


175.5 


210.6 


245.7 


280.8 


316.9 


360 


35.0 


70.0 


105.0 


140.0 


175.0 


210.0 


245.0 


280.0 


316.0 


349 


34.9 


69.8 


104.7 


139.6 


174.5 


209.4 


244.3 


279.2 


314.1 


348 


34.8 


69.6 


104.4 


139.2 


174.0 


208.8 


243.6 


278.4 


313.2 


347 


34.7 


69.4 


104.1 


138.8 


173.6 


208.2 


242.9 


277.6 


312.3 


346 


34.6 


69.2 


103.8 


138.4 


173.0 


207.6 


242.2 


276.8 


311.4 


345 


34.6 


69.0 


103.5 


138.0 


172.6 


207.0 


241.5 


276.0 


310.5 


344 


34.4 


68.8 


103.2 


137.6 


172.0 


206.4 


240.8 


275.2 


309.6 


343 


34.3 


68.6 


102.9 


137.2 


171.6 


205.8 


240.1 


274.4 


308.7 


342 


34.2 


68.4 


102.6 


136.8 


171.0 


205.2 


239.4 


273.6 


307.8 


341 


34.1 


68.2 


102.3 


136.4 


170.5 


204.6 


238.7 


272.8 


306.9 


340 


34.0 


68.0 


102.0 


136.0 


170.0 


204.0 


238.0 


272.0 


306.0 


339 


33.9 


67.8 


101.7 


135.6 


169.5 


203.4 


237.3 


271.2 


305.1 


338 


33.8 


67.6 


101.4 


136.2 


169.0 


202.8 


236.6 


270.4 


304.2 


337 


33.7 


67.4 


101.1 


134.8 


168.5 


202.2 


235.9 


269.6 


303.3 


336 


33.6 


67.2 


100.8 


134.4 


168.0 


201.6 


235.2 


268.8 


302.4 


335 


33.5 


67.0 


100.5 


134.0 


167.5 


201.0 


234.5 


268.0 


301.5 


334 


33.4 


66.8 


100.2 


133.6 


167.0 


200.4 


233.8 


267.2 


300.6 


333 


33.3 


66.6 


99.9 


133.2 


166.5 


199.8 


233.1 


266.4 


299.7 


332 


33.2 


66.4 


99.6 


132.8 


166.0 


199.2 


232.4 


266.6 


298.8 


331 


33.1 


66.2 


99.3 


132.4 


165.5 


198.6 


231.7 


264.8 


297.9 


330 


33.0 


66.0 


99.0 


132.0 


165.0 


198.0 


231.0 


264.0 


297.0 


329 


32.9 


66.8 


98.7 


131.6 


164.5 


197.4 


230.3 


263.2 


296.1 


328 


32.8 


65.6 


98.4 


131.2 


164.0 


196.8 


229.6 


262.4 


295.2 


327 


32.7 


65.4 


98.1 


130.8 


163.6 


196.2 


228.9 


261.6 


294.3 


326 


32.6 


65.2 


97.8 


130.4 


163.0 


195.6 


228.2 


260.8 


293.4 


326 


32.5 


65.0 


97.5 


130.0 


162.5 


195.0 


227.5 


260.0 


292.5 


324 


32.4 


64.8 


97.2 


129.0 


162.0 


194.4 


226.8 


259.2 


291.6 


323 


32.3 


64.6 


96.9 


129.2 


161.5 


193.8 


226.1 


258.4 


290.7 


322 


32.2 


64.4 


96.6 


128.8 


161.0 


193.2 


225.4 1 257.6 


289.8 
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TABLK 10.— LOOAmiTHMS OF NCMBBBS. 



No. 135 L. 130.] 




[No. 149 L. 175. 


N. 





1 


2 


S 


4 


5 


6 ! 


7 


8 


9 


Difl. 


135 


130334 


0655 


0977 




1298 


1619 


1^9 


2260 


2580 


2900 


3219 


321 


6 


3539 


3858 


4177 




4495 


4814 1 


5133 


5451 1 


5769 


6066 


6403 


318 


7 


6721 


7037 


7354 




7671 


7987 ! 


8303 1 8618 1 


8934 


9249 


9564 


316 


8 


9879 










1 


t 1 










0194 
3327 


0508 
3639 




0822 
3951 


1136 1 
4263 


1450 
4674 


1763 1 
4885 t 


2076 ( •»«» 


2702 
5818 


314 
311 


9 


143015 




5196 


5507 


140 


6128 


6438 


6748 




7058 


7367 i 


7676 


7985 


8294 


8603 


8911 


309 


1 


9219 


9527 


9835 










1 












0142 
3205 


0449 1 
3510 ) 


0756 
3815 


1063 
4120 


1370 
4424 


1676 
4728 


1982 
5032 


307 
305 


2 


152288 


2594 


2900 




3 


5336 


5640 


5943 




6246 


6549 ' 


6852 


7154 


7457 


7759 


8061 


303 


4 


8362 


8664 


89d5 




9266 


9567 


9868 














0168 
3161 


0469 
3460 


0760 
3758 


1068 
4055 


301 

299 


5 


161368 


1667 


1967 




2266 


2564 i 


2863 


6 


4353 


4650 


4947 




5244 


5541 1 


5838 


6134 


6430 


6726 


7022 


297 


7 
8 


7317 


7613 


7908 




«203 


8497 1 


8792 


9086 


9380 


9674 


9968 


295 
293 


170262 


0555 


0848 




1141 


1434 


1726 


2019 


2311 


2603 


2895 


9 


3186 


3478 


3769 




4060 


4351 


4641 


4932 


5222 


5512 


5802 


291 


Propoetional Parts. 


Difl. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


321 


32.1 


. 64.2 


96.3 


128.4 


16D.5 


192.6 


224.7 


256.8 


288.9 


320 


32.0 


64.0 


96.0 


128.0 


160.0 


192.0 


224.0 


256.0 


288.0 


319 


31.9 


63.8 


95.7 


127.6 


150.5 


191.4 


223.3 


255.2 


287.1 


318 


31.8 


63.6 


95.4 


127.2 


159.0 


190.8 


222.6 


254.4 


286.2 


317 


31.7 


63.4 


95.1 


126.8 


158.5 


190.2 


221.9 


253.6 


285.3 


316 


31.6 


63.2 


94.8 


126.4 


158.0 


189.6 


221.2 


252.8 


284.4 


315 


31.5 


63.0 


94.5 


126.0 


157.5 


189.0 


220.5 


252.0 


283.5 


314 


31.4 


62.8 


94.2 


125.6 


157.0 


188.4 


219.8 


251.2 


282.6 


313 


31.3 


62.6 


93.9 


125.2 


156.5 


187.8 


219.1 


250.4 


281.7 


312 


31.2 


62.4 


93.6 


124.8 


156.0 


187.2 


218.4 


249.6 


280.8 


311 


31.1 


62.2 


93.3 


124.4 


155.5 


186.6 


217.7 


248.8 


279.9 


310 


31.0 


62.0 


93.0 


124.0 


155.0 


186.0 


217.0 


248.0 


279.0 


309 


30.9 


61.8 


92.7 


123.6 


154.5 


185.4 


216.3 


247.2 


278.1 


308 


30.8 


61.6 


92.4 


123.2 


154.0 


184.8 


215.6 


246.4 


277.2 


307 


30.7 


61.4 


92.1 


122.8 


153.5 


184.2 


214.9 


245.6 


276.3 


306 


30.6 


61.2 i 91.8 


122.4 


153.0 


183.6 


214.2 


244.8 


275.4 


305 


30.5 


61.0 


91.5 


122.0 


152.5 


183.0 


213.6 


244.0 


274.6 


304 


30.4 


60.8 


91.2 


121.6 


152.0 


182.4 


212.8 


243.2 


273.6 


303 


30.3 


60.6 


90.9 


121.2 


151.5 


181.8 


212.1 


242.4 


272.7 


302 


30.2 


60.4 


90.6 


120.8 


151-0 


181.2 


211.4 


241.6 


271.8 


301 


30.1 


60.2 


90.3 


120.4 


150.5 


180.6 


210.7 


240.8 


270.9 


300 


30.0 


60.0 


90.0 


120.0 


150.0 


180.0 


210.0 


240.0 


270.0 


299 


29.9 


59.8 


89.7 


119.6 


149.5 


179.4 


209.3 


239.2 


2C9.1 


298 


29.8 


59.6 


89.4 


119.2 


149.0 


178.8 


208.6 


238.4 


2d8.2 


297 


29.7 


59.4 


89.1 


118.8 


148.5 


178.2 


207.9 


237.6 


267.3 


296 


29.6 


59.2 


88.8 


118.4 


148.0 


177.6 


207.2 


236.8 


266.4 


295 


29.5 


59.0 


88.5 


118.0 


147.5 


177.0 


206.5 


236.0 ' 265.6 1 


294 


29.4 


58.8 


88.2 


117.6 


147.0 


170.4 


205.8 


235.2 


264.6 


293 


29.3 


58.6 


87.9 


117.2 


146.5 


175.8 


205.1 


234.4 


263.7 


292 


29.2 


58.4 


87.6 


116.8 146.0 


175.2 


204.4 


233.6 


262.8 


291 


29.1 


58.2 


87.3 


116.4 


145.5 


174.6 


203.7 


232.8 


261.9 


290 


29.0 


58.0 


87.0 


116.0 


145.0 


174.0 


203.0 


232.0 


261.0 


289 


28.9 


57.8 


86.7 


115.6 


144.5 


173.4 


202.3 


231.2 


260.1 


288 


28.8 


57.6 


86.4 


115.2 


144.0 


lt2.8 


201.6 


230.4 


259.2 


2S7 


- 23.7 


57.4 ; 89.1 


114.8 ; 143.5 


172.2 


200.9 


229.6 


258.3 


286 


2S.G 


57.2 85.8 


114.4 ' 143.0 


171.6 


200.2 


228.8 


257.4 
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TABLl 10.— L^OimiTHMS OF NUMBBBS. 



L 



No. 150 L. 176.] (No. 160 L. 230. 


N. 1 • 


1 


d 


S 


4 


6 


• 


7 


a 


9 


DIfl. 


150 

1 

2 
3 
4 

5 

6 
7 
8 



100 

1 
2 

3 
4 
5 

6 
7 
8 
9 


176091 
8977 


6381 
9264 


6670 
9552 


6969 
9839 


7248 


7536 


7825 


8113 


8401 


8680 


289 

287 
285 
383 

381 

il 

276 

274 
272 

271 
260 

267 
266 
364 
362 

261 
250 
258 

256 


0126 
2965 
5825 
8647 


0413 
3270 
6108 
8928 


0699 
3555 
6391 
9200 


0986 
3839 
6674 
9490 


1272 
4123 
6056 
9771 


1558 
4407 
7289 


181844 

4691 
7521 


2129 
4976 
7803 


2415 
6259 
8084 


2700 
6642 
8366 


QOSl 


190332 
3125 
5900 
8657 


0612 
3403 
6176 
8932 


0892 
3681 
6453 
9206 


1171 
3959 
6729 
9481 


1451 
4237 
7006 
9755 


1730 
4514 
7281 


2010 
4792 
7556 


2289 
5069 
7832 


2567 
5346 
8107 


0029 
2761 

5475 
8173 


0303 
3033 

5746 
8441 


0677 
3305 

6016 
8710 


0850 
3577 

6386 
8979 


1124 
3848 

6666 
9247 


201397 

4120 
6826 
9S15 


1670 

4891 
7096 
9783 


1943 

4668 

7365 


2216 

4034 
76S4 


2488 

5204 

7904 


0051 
2720 
5373 
8010 


0319 
2986 
5638 

8278 


0586 
3252 
5003 
8536 


0863 
3618 
6166 
8798 


1121 
3783 
6430 
9060 


1388 
4049 
6604 
0323 


1654 
4314 
0957 
0585 


1021 
4670 
7221 

0846 


212188 
4844 
7484 


2454^ 
5109 
7747 


220108 
2716 
5309 
7887 

23 


0370 
2976 
5568 
8144 


0631 
3236 
5826 
8400 


0892 
3496 
6084 
8657 


1153 
3755 
6342 
8913 


1414 
4013 
6600 
9170 


1675 
4274 
6858 
9426 


1936 
4633 
7115 
9682 


2196 
4792 
7372 
9938 


2456 
5051 
7630 


0103 


Proportional Parts. 


DIff. 


1 


2 


3 


4 


6 


6 


7 


8 


9 


-285 
284 
283 
282 
281 
280 
279 
278 
277 
276 

275 
274 
273 
272 
271 
270 
269 
268 
267 
266 

265 
264 
263 
262 
261 
260 


28.5 
38.4 
28.3 
28.2 
28.1 
28.0 
27.9 
27.8 
27.7 
27.6 

27.6 
27.4 
27.3 
27.2 
27.1 
27.0 
26.9 
26.8 
26.7 
26.6 

26.5 
26.4 
26.3 
26.2 
26.1 
26.0 
25.9 
25.8 
25.7 
25.6 
25.5 


57.0 

66.8 
56.6 
56.4 
56.2 
56.0 
55.8 
55.6 
55.4 
55.2 

55.0 
54.8 
5i.6 
64.4 
54.2 
54.0 
53.8 
53,6 
53.4 
53.2 

53.0 
62.8 
62.6 
62.4 
62.2 
52.0 
51.8 
51.6 
51.4 
51.2 
51.0 


85.5 
85.2 
84.9 
84.6 
84.3 
84.0 
83.7 
83.4 
83.1 
82.8 

82.6 
82.2 
81.9 
81.6 
81.3 
81.0 
80.7 
80.4 
80.1 
79.8 

79.5 
79.2 
78.9 
78.6 
78.3 
78.0 
77,7 
77.4- 
77.1 
76.8 
76.5 


114.0 
113.6 
113.2 
112.8 
112.4 
112.0 
111.6 
111.2 
110.8 
110.4 

110.0 
109.6 
109.2 
106.8 
108.4 
108.0 
107.6 
107,2 
106.8 
106.4 

106.0 
105.6 
105.2 
104.8 
104.4 
104.0 
103.6 
103.2 
102.8 
102.4 
102.0 


142.5 
142.0 
141.5 
141.0 
140.5 
140.0 
139.5 
139.0 
138.5 
138.0 

137.5 
137.0 
136.5 
136.0 
135.5 
135.0 
134.5 
134.0 
133,5 
133.0 

182.5 
182.0 
131.5 
181.0 

130.5 
130.0 
129.5 
129.0 
12s. 5 
12S.0 
127.5 


m.o 

170.4 
169.8 
169.2 
168.6 
168.0 
167.4 
166.8 
166.2 
165.6 

165.0 
164.4 
163.8 
163.2 
162.6 
162.0 
161.4 
160.8 
160.2 
159.6 

169.0 
158.4 
157.8 
157.2 
166.6 
156.0 
155.4 
154.8 
154.2 
153.6 
153.0 


199.5 
108.8 
196.1 
197.4 
196.7 
196.0 
195.3 
194.6 
193.9 
193.2 

192.6 
191.8 
191.1 
190.4 
189.7 
189.0 
188.3 
187.6 
186.9 
186.2 

185.5 
184.8 
184.1 
183.4 
182.7 
182.0 
181.3 
180.6 
179.9 
179.2 
178.5 


228.0 
2f7.2 
226.4 
225.6 
224.8 
224.0 
223.2 
222.4 
221.6 
220.8 

220.0 
219.2 
218.4 
217.6 
216.8 
216.0 
215.2 
214.4 
213.6 
212.8 

212.0 
211.2 
210.4 
209.' 6 
208.8 
206,0 
207.2 
206.4 
205.6 
204.8 
204.0 


256.5 
255.6 
254.7 
253.8 
252.9 
252.0 
251.1 
250.2 
249.3 
248.4 

247.5 
246.6 
245.7 
244.8 
243.9 
243.0 
242.1 
241,2 
240.3 
239.4 

238.5 1 

237.6 , 
236.7 

235.8 ! 

234.9 , 

234.0 1 

233.1 , 
232,2 
231.3 
230.4 
229.5 
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TABiiB l».-«L0eARITHH8 OF NUi 



No. 170 L. 230. 


[No. 189 L. 278. 


N. 





1 


2 


8 


4 


5 


6 


7 


',• 


Diff. 


170 


230449 


0704 


0960 


1215 


1470 


1724 


1979 


2234 


2488 


2742 


255 


1 


2996 


3250 


3604 


3757 


4011 


4264 


4517 


4770 


6023 


6276 


253 


2 


5628 


5781 


6033 


6285 


6537 


6789 


7041 


7292 


7544 


7796 


252 


3 


8046 


8297 


8548 


8799 


9049 


9299 


9560 


9800 






0060 
2641 


0300 
2790 


250 
249 


4 


240549 


0799 


1048 


1297 


1646 


1795 


2044 


2293 


5 


3038 


3286 


3584 


3782 


4030 


4277 


4525 


4772 


5019 


5266 


248 


6 


5513 


5759 


6006 


6262 


6499 


6745 


6991 


7237 


7482 


7728 


246 


7 


7973 


8219 


8464 


8709 


8954 


9198 


9443 


9687 


9932 






0176 
2610 


245 
243 


8 


250420 


0664 


0908 


1151 


1395 


1638 


1881 


2125 


2368 


9 


2853 


3096 


3338 


3680 


3822 


4064 


4306 


4548 


4790 


6031 


242 


180 


5273 


5514 


5755 


5996 


6237 1 


6477 


6718 


6958 


7198 


7439 


241 


1 

2 i 


7679 


7918 


8158 


8398 


8637 i 


8877 


9116 


9355 


9. 


394 

m 


9833 


239 

238 


260071 


O310 


0548 


0787 


1025 


1263 


1501 


1739 


1< 


2214 


3 


2451 


2688 


2925 


3162 


3399 


3636 


3873 


4109 


4346 


4582 


237 


4 


• 4818 


5054 


5290 


5525 


5761 


5996 


6232 


6467 


6702 


6937 


235 


5 


7172 


7406 


7641 


7875 


8110 


8.344 


8578 


8812 


9046 


9279 


234 


G 


9513 


9740 


9980 


















0213 
2538 


0446 
2770 


06/9 
3001 


0912 
3233 


1144 
3464 


1377 
30% 


1609 
3927 


233 
232 


7 


271842 


2074 


2306 


8 


4158 


4389 


4620 


4850 


5081 


5311 


6542 


5772 


6002 


6232 


230 


ft 


6462 


6692 


6921 


7151 


7380 


7609 


7838 


8067 


8296 


8526 


229 


Proportional Parts. 


Difl. 


1 


2 3 


4 5 6 1 7 


8 j 9 


255 


25.5 


51.0 76.5 


102.0 I 127.5 153.0 


178.6 


204.0 


229.6 


254 


25.4 


50.8 


76.2 


101.6 127.0 152.4 


177.8 


203.2 


228.6 


253 


26.3 


60.6 


76.9 


101.2 


126.5' 151.8 


177.1 


202.4 


227.7 


2fl2 


25.2 


50.4 


7&6 


100.8 


126.0 ; 151.2 


176.4 


201.6 


226.8 


251 


25.1 


50.2 


75.3 


100.4 


125.5, 150.6 


175.7 


200.8 


225.9 


250 


25.0 


50.0 


75J0 


100.0 


125.0 , 150.0 


175.0 


200.0 


225.0 
224.1 


249 


24.9 


49.8 


74.7 


99.6 


124. 5 149. 4 


174.3 


199.2 


248 


24.8 


49.6 


• 74.4 


99.2 


124.0 1 148.8 


173.6 


198.4 


223.2 


247 


24.7 


49.4 


74.1 


98.8 123.5 i 148.2 


172.9 


197.6 


222.3 


246 


24.6 


49.2 


73.8 


98.4 123.0 1 


147.6 


172.2 


196.8 


221.4 


245 


24.6 


49.0 


73.6 


98.0 


122.5 


147.0 


171.5 


196.0 


220.6 


244 


24.4 


48.8 73.2 


97.6 


122.0 


146.4 


170.8 


196.2 


219.6 


243 


24.8 


48.6 i 72.9 


97.2 


121.5 


146.8 


170.1 


194. 4 


218.7 


242 


24.2 


48.4 72.6 


96.8 


121.0 


145.2 


169.4 


193.0 


217.8 


241 


24.1 


48.2 1 72.3 


96.4 


120.5 


144.6 


168.7 


192.8 


216.9 


240 


24.0 


48.0 72.0 


96.0 ! 120.0 


144.0 


168.0 


192.0 


216.0 


239 


23.9 


47.8 . 71.7 


95.6 : 119.5 


143.4 


167.3 


191.2 


215,1 


23S 


23.8 


47,6 1 .71.4 


95.2 


119.0 


142.8 


166.6 


190.4 


214.2 


237 


23.7 


47.4 


71.1 


94.8 


118.5 


142.2 


165.9 


189. 6 


213.3 


236 


23.6 


47.2 


70.8 


94.4 


118.0 


141.6 


165.2 


188.8 


212.4 


235 


23.5 


47.0 


70.6 


94.0 


117. 5 


141.0 


164.6 


188.0 


211.6 


234 


23.4 


46.8 


70.2 


93.6 


117.0 


140.4 


163.8 


187.2 


210.6 


233 


23.3 


46.6 , 69.9 


93.2 


116.5 


139.8 


163.1 


186.4 


209,7 


232 


23.2 


46.4 1 69.6 


92.8 ■ 116.0 


139.2 


162.4 


185.6 


206.8 


231 


23.1 


46.2 69.3 


92.4 ( 115.5 


138.6 


161.7 


184.8 


207.9 


230 


23.0 


46.0 1 69.0 


92.0 115.0 


138.0 


161.0 


184.0 


207.0 


229 


22.9 


46.8 1 68.7 


91.6 114.5 


137.4 


160.3 


183.2 


206.1 


228 


22.8 


46.6 ; 68.4 


91.2 114.0 


136.8 


159.6 


182.4 


205w2 


227 


22.7 


45.4 68.1 


90.8 1 113.6 


136.2 


158.9 


181.6 


204.3 


226 


22.6 


46.2 67.8 


90.4 1 113.0 


135.6 


158.2 


180.8 


203.4 



13196"— 13 12 
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TABLB !•.— LOGABITHHS OF NVMBERS. 



No. 190 L. 278. 


] 


{No. 214 L. 330. 


N. 





. 1 


2 


3 


4 


5 

19895 


6 


7 


8 


9 Diff. 


190 


278754 


8982 




0011 


9439 


9667 










"*** 


0123 
2396 


0351 
2622 


0578 
2849 


niinA '*'*o 


1 


28ia33 


1261 


1488 


1715 


1942 


2169 


UoUo 
3075 


227 


2 


3301 


3527 


3753 


3979 


4205 


4431 


4656 


4882 


5107 


5332 


226 


3 


5557 


5782 


6007 


6232 


6456 


6681 


6905 


7130 


7354 


7578 


225 


4 

5 


7802 


8026 


8249 


8473 


8696 


8920 


9143 


9366 


9589 
1813 


9812 
2034 


223 
222 


290035 


0257 


0480 


0702 


0925 


1147 


1360 


1591 


6 


2256 


2478 


2699 


2920 


3141 


3363 


3584 


3804 


4025 


4246 221 


7 


44G6 


4687 


4907 


5127 


5347 


5567 


5787 


6007 


6226 


6446 , 220 


8 


6665 


6884 


7104 


7323 


7542 


7761 


7979 


8198 


8416 


8635 


219 


9 


8853 


9071 


9289 


9507 


9725 


9943 












0161 
2331 


0378 
2547 


"0595" 
2764 


0813 
2980 


218 
217 


200 


301030 


1247 


1464 


1681 


1898 


2114 


. 1 


3196 


3412 


3628 


3844 


4059 


,4276 


4491 


4706 


4921 


5136 


216 


2 


5351 


5566 


5781 


5996 


6211 


6425 


6639 


6854 


7068 


7282 


215 


3 


7496 


7710 


7924 


8137 


8351 


8564 


8778 


8991 


9204 


9417 


213 


4 


9630 


9843 




















0056 


0268 


0481 


0693 


0906 


1118 


1330* 


1542 


212 


5 


311754 


1966 


2177 


2389 


2600 


2812 


3023 


3234 


3445 


3656 


211 


6 


3867 


4078 


4289 


4499 


4710 


4920 


5130 


5340 


5551 


5760 


210 


7 


5970 


6180 


6390 


6599 


6809 


7018 


7227 


7436 


7646 


7854 


209 


8 
9 


8063 


8272 


8481 


8689 


8898 


9106 


9314 


9522 


9730 


9938 


208 
207 


320146 


0354 


0562 


0769 


0977" 


1184 


1391 


1598 


1805 


2012 


210 


2219 


2426 


2633 


2839 


3046 


3252 


3458 


3665 


3871 


4077 


206 


1 


4282 


4488 


4694 


4899 


5105 


5310 


5516 


5721 


5926 


6131 


205 


2 


6336 


6511 


6745 


6950 


7155 


7359 


7563 


7767 


7972 


8176 


204 


3 


8380 


8583 


8787 


8991 


9194 


9398 


9601 


9805 








0008 
2034 


0211 
2236 


203 
202 


4 


330414 


0617 


0819 


~1(«2" 


1225 


1427 


1630 


1832 


Proportional Parts. 


DIflf. 


1 


2 


3 


4 


5 6 


7 


8 


9 


225 


22.5 


45.0 


67.5 


90.0 


112.5 1 185.0 


157.5 


180.0 


202.5 


224 


22.4 


44.8 


67.2 


89.6 


112.0 


134.4 


156.8 


179.2 


201.6 


223 


22.3 


44.6 


66.9 


89.2 


111.5 


133.8 


156.1 


178.4 


200.7 


222 


22.2 


44.4 


66.6 


88.8 


111.0 


133.2 


155.4 


177.6 


199.8 


221 


22.1 


44.2 


66.3 


88.4 


110.5 


132.6 


154.7 


176.8 


198.9 


220 


22.0 


44.0 


66.0 


88.0 


110.0 


132.0 


154.0 


176.0 


198.0 


219 


21.9 


43.8 


65.7 


87.6 


109.5 


131.4 


153.3 


175.2 


197.1 


218 


21.8 


43.6 


65.4 


87.2 


109.0 


130.8 


152.6 


174.4 


196.2 


217 


21.7 


43.4 


65.1 


86.8 


108.5 


130.2 


151.9 


173.6 


195.3 


216 


21.6 


43.2 


64.8 


86.4 


108.0' 


129.6 


151.2 


172.8 


194.4 


215 


21.5 


43.0 


64.5 


86.0 


107.5 


129.0 


150.5 


172.0 


193.5 


214 


21.4 


42.8 


64.2 


85.6 


107.0 


128.4 


149.8 


171.2 


192.6 


213 


21.3 


42.6 


63.9 


85.2 


106.5 


127.8 


149.1 


170.4 


191.7 


212 


21.2 


42.4 


63.6 


84.8 


106.0 


127.2 


148.4 


169.6 


190.8 


211 


21.1 


42.2 


63.3 


84.4 


105.5 


126.6 


147.7 


168.8 


189.9 


210 


21.0 


42.0 


63.0 


84.0 


105.0 


126.0 


147.0 


168.0 


189.0 


209 


20.9 


41.8 


62.7 


83.6 


104.5 


125.4 


146.3 


167.2 


188.1 


208 


20.8 


41.6 


62.4 


83.2 


104.0 


124.8 


145.6 


166.4 


187.2 


207 


20.7 


41.4 


62.1 


82.8 


103.5 


124.2 


144.9 


166.6 


186.3 


206 


20.6 


41.2 


61.8 


82.4 


103.0 


123.6 


144.2 


164.8 


186.4 


205 


20.5 


41.0 


61.5 


82.0 


102.5 


123.0 


143.5 


164.0 


184.5 


204 


20.4 


40.8 


61.2 


81.6 


102.0 


122.4 


142.8 


163.2 


183.6 


203 


20.3 


40.6 


60.9 


81.2 


101.6 


121.8 


142.1 


162.4 


182.7 


202 


20.2 


40.4 


60.6 


80.8 


101.0 


121.2 


141.4 


161.6 


181.8 



178 



TABLE M.-LOOABITHMS OF NITMBBBS. 



No. 215 L. 332.1 




[No. 239 L. 380. 


N. 





] 


2 


8 


* 1 


6 


6 


7 


8 


9 


Diff. 


215 


332438 


2640 


2842 


3044 


3246 


3447 


3649 


3850 


4051 


4253 


202 


6 


4454 


4655 


4866 


5067 


6257 1 


5468 


5658 


5859 


mm 


6260 


201 


7 


6460 


6660 


6860 


7060 


7260 


7450 


7659 


7858 


8058 


8257 


200 


8 


8456 


8656 


8855 


9054 


9253 

1 


9451 


9650 


QQ^Q 








WWW 


0047 
2028 


0246 


199 
198 


9 


340444 


0642 


0841 


1039 


1237 < 


1435 


1632 


1830 


2225 


220 


2423 


2620 


2817 


3014 


3212 


3409 


3606 


3802 


3999 


4196 


197 


1 


4392 


4589 


4785 


4981 


517£ 


5374 


5570 


5766 


5962 


6157 


196 


2 


6353 


6549 


6744 


6939 


7135 


7330 


7525 


7720 


7915 


8110 


195 


3 


8305 


8500 


8694 1 8889 


9083 


j 9278 


9472 


9666 


9860 


























0054 
1989 


194 
193 


4 


350248 


0442 


0636 


0829 


1023 


1216 


1410 


1603 


1796 


6 


2183 


2375 


2568 


2761 


2954 


3147 


3?39 


3532 


3724 


3916 


193 


6 


4108 


4301 


4493 


4685 


4876 


5068 


5260 


6452 


6643 


8834 


192 


7 


6026 


6217 


6408 


6609 


6790 


6981 


7172 


7363 


7564 


7744 


191 


8 


7935 


8125 


8316 


8606 


8696 


8886 


9076 


9266 


9456 


9646 


190 


9 


9835 






















0025 

1917 


0215 
2105 


0404 
2294 


0598 
2482 


0783 
2671 


0972 
2859 


1161 
3048 


1350 
3236 


1639 
3424 


189 

188 


230 


361728 


1 


3612 


3800 


3988 


4176 


4363 


4551 


4739 


4926 


5113 


5301 


188 


2 


5488 


5675 


5862 


6049 


6236 


6423 


6610 


6796 


6983 


7169 


187 


3 


7356 


7542 


7729 


7915 


8101 


8287 


8473 


8659 


8845 


9030 


186 


4 


9216 


9401 


9587 


9772 


9958 














0143 
1991 


0328 
2175 


0513 
2360 


0698 
2544 


0883 
2728 


185 
184 


5 


3n068 


1253 


1437 


1622 


1806 


6 


2912 


3096 


3280 


3464 


3647 


3831 


4016 


4198 


4382 


4565 


184 


7 


4748 


4932 


5115 


6298 


6481 


5664 


5846 


6029 


6212 


6394 


183 


8 


6577 


6769 


6942 


7124 


7306 


7488 


7670 


7862 


8034 


8216 


182 


9 


8398 
38 


8580 


8761 


8943 


9124 


9306 


9487 


9668 


9849 






0030 


181 


Pboportional Parts. i 


Dili. 


1 


2 


3 


A 


5 1 


6 


7 


8 


9 


202 


20.2 


40.4 


60.6 


80.8 


1 


01.0 


121.2 


141.4 


161.6 


181.8 


201 


20.1 


40.2 


60.3 


80.4 


1 


00.6 


120.6 


140.7 


160.8 


18a 9 


200 


20.0 


40.0 


60.0 


80.0 


1 


00.0 


120.0 


140.0 


160.0 


180.0 


199 


19.9 


39.8 


59.7 


79.6 




99.5 


119.4 


139.3 


159.2 


179.1 


196 


19.8 


39.6 


59.4 


79.2 




99.0 


118.8 


138.6 


158.4 


178.2 


197 


19.7 


39.4 


59.1 


78.8 




98.5 


118.2 


137.9 


157.6 


177.3 


196 


19.6 


39.2 


58.8 


78.4 




98.0 


117.6 


137.2 


156.8 


176.4 


196 


19.6 


39.0 


68.6 


78.0 




97.5 


117.0 


136.5 


156.0 


175.5 


194 


19.4 


38.8 


58.2 


77.6 




97.0 


116.4 


135.8 


155.2 


174.6 


193 


19.3 


38.6 


57.9 


77.2 




96.5 


115.8 


135.1 


154.4 


173.7 


192 


19.2 


38.4 


57.6 


76.8 




96.0 


115.2 


134.4 


153.6 


172.8 


191 


19.1 


38.2 


57.3 


76.4 




05.5 


114.6 


133.7 


152.8 


171.9 


190 


19.0 


38.0 


57.0 


76.0 




95.0 


114.0 


133.0 


152.0 


171.0 


189 


18.9 


37.8 


56.7 


75.6 




94.5 


113.4 


132.3 


151.2 


170.1 


188 


18.8 


37.6 


56.4 


75.2 




94.0 


112.8 


131.6 


150.4 


169.2 


187 


18.7 


37.4 


56.1 


74.8 




93.5 


112.2 


130.9 


149.6 


168.3 


186 


18.6 


37.2 


55.8 


74.4 




93.0 


111.6 


130.2 


148.8 


167.4 


185 


18.5 


37.0 


55.5 


74.0 




92.5 


111.0 


129.5 


148.0 


166.5 


184 


18.4 


36.8 


55.2 


73.6 




92.0 


110.4 


128.8 


147.2 


165.6 


183 


18.3 


36.6 


54.9 


73.2 




91.5 


109.8 


128.1 


146.4 


164.7 


li82 


18.2 


36.4 


54.6 


72.8 




91.0 


109.2 


127.4 


145.6 


163.8 


181 


18.1 


36.2 


54.3 


72.4 




90.5 


108.6 


126.7 


144.8 


162.9 


180 


18.0 


36.0 


54.0 


72.0 




90.0 


108.0 


120.0 


144,0 


162.0 


179 


17.9 


35.8 


53.7 


71.6 




89.5 


107.4 


125.3 


143.2 


161.1 



\79 



'#AUB Mr.— LOeAUTNHS OP IfVMEUm. 



NO.240L.380.J 




[No. 209 L. 431. 


N. 





1 


2 


( 


8 


* 




5 


6 


7 


d 


9 

1837 


Dlff. 


240 


380211 


0392 


0673 


)764 ! 0934 


1116 


1296 


1476 


1656 


181 


1 


2017 


2197 


2377 


2667 2787 


2917 


3097 


3277 


3466 


3636 


180 


2 


3816 


3995 


4174 


4363 4533 


' 4712 


4891 


6070 


6249 


5428 


179 


3 


5606 


5786 


6064 


6142 6321 


1 6499 


6677 


6856 


7034 


7212 


178 


4 


7390 


7568 


7746 


7924 


8101 


8279 


8466 


8634 


8811 


8969 


178 


5 


9166 


9343 


9520 


0698 


9875 














0061 
1817 


0228 
1993 


0406 
2169 


0582 
2345 


0750 
2521 


177 
176 


6 


390935 


1112 


1288 


1464 


1641 


7 


2697 


2873 


3048 


3224 


3400 


3576 


3761 


3926 


4101 


4277 


176 


8 


4452 


4627 


4802 


4977 


6162 


5320 


5601 


6676 


.-ywo 


6026 


176 


9 


6199 


6374 


6548 


6722 6896 


7071 


7246 


7419 


7592 


7766 


174 


250 


7940 


8114 


8287 


8461 


8634 


8808 


8981 


9154 


9328 


9501 


173 


1 


9674 


9847 




















0020 


0192 


0385 


1 0538 


0711 


0883 


1066 


1228 


173 


2 


401401 


1573 


1746 


1917 


2089 


1 2261 


2433 


2006 


2777 


2949 


172 


3 


3121 


3292 


3464 


3636 


3807 


i 3978 


4149 


4320 


4492 


4663 


171 


4 


4834 


6005 


6176 


6346 


6517 


j 5688 


6868 


6029 


6199 


6370 


171 


5 


6540 


6710 


6881 


7051 


7221 


7391 


7661 


7731 


7901 


8070 


170 


6 


8240 


8410 


8679 


8749 


8918 


9087 


9257 


9426 


9505 


9764 


169 


7 


9933 


i 






1 












0102 ' "^'''' 


0440 
2124 


0609 
2293 


f 0777 
2461 


0946 
2629 


1114 
2796 


1283 
2964 


1461 
3132 


169 
168 


8 


411620 


1788 


1956 


9 


3300 


3467 


3635 


3803 


3970 


4137 


4305 


4472 


4639 


4806 


167 


260 


4973 


5140 


5307 


5474 


5641 


* 5808 


6974 


6141 


6308 


6474 


167 


1 


6641 


6807 


6973 


7139 


7306 


i 7472 


7638 


7804 


7970 


8135 


166 


2 


8301 


8467 


8633 


8798 


8964 


1 9129 


9295 


9460 


9625 


9791 


165 


3 


9956 






















0121 

1768 


0286 
1933 


0461 
2097 


0616 
2261 


i 0781 
1 2426 


0945 

2590 


1110 
2754 


1275 
2918 


1439 
3082 


165 
164 


4 


421604 


5 


3246 


3410 


3674 


3737 


3901 


, 4066 


4228 


4392 


4555 


4718 


164 


6 


4882 


5045 


5208 


5371 


5534 


5697 


6860 


6023 


6186 


6349 


163 


7 


6511 


6674 


6836 


6999 


7161 


7324 


7486 


7618 


7811 


7973 


162 


8 


8135 


8297 


8450 


8621 


8783 


8944 


9106 


9268 


9429 


9591 


162 


9 


9752 
43 


991- 




















0075 


0236 


0398 


1 0559 


0720 


0881 


1042 


1203 


161 






Proportiona 


L Parts. 






Diff. 


1 


2 


3 1 4 


5 


6 


7 


8 


9 


178 


17.8 


35.6 


5.3.4, 71.2 




89.0 


106.8 


124.6 


142.4 


16a2 


177 


17.7 


35.4 


53.1 , 70.8 




88.5 


106.2 


123.9 


141.6 


159.3 


176 


17.6 


35.2 


52.8 ' 70.4 




88.0 


105.6 


123.2 


140.8 


158.4 


175 


17.5 


35.0 


52.5 


70.0 




87.5 


105.0 


122.5 


140.0 


157.5 


174 


17.4 


34.8 


62.2 


69.6 




87.0 


104.4 


121.8 


139.2 


156.6 


173 


17.3 


34.6 


51.9 


69.2 




86.5 


103.8 


121.1 


138.4 


155.7 


172 


17.2 


34.4 


51.6 


68.8 




86.0 


103.2 


120.4 


137.6 


154.8 


171 


17.1 


34.2 


51.3 


68.4 




85-5 


102.6 


119.7 


136.8 


153.9 


170 


17.0 


34.0 


61.0 68.0 




85.0 


102.0 


119.0 


136.0 


153.0 


169 


16.9 


33.8 


60.7 67.6 




84.5 


101.4 


118.3 


135..2 


152.1 


168 


16.8 


33.6 


50. 4 67. 2 




84.0 


100.8 


117.6 


134.4 


151.2 


167 


16.7 


33.4 


50.1 


66.8 




83.5 


100.2 


116.9 


133.6 


150.3 


166 


16.6 


33.2 


49.8 


66.4 




83.0 


99.6 


116.2 


132.8 


149.4 


165 


16.5 


33.0 


49.5 


66.0 




82.6 


99.0 


115.5 


132.0 


148.5 


164 


1(^.4 


32.8 


49.2 


65.6 




82.0 


98.4 


114.8 


131.2 


147.6 


163 


16.3 


32.6 


48.9 


65.2 




81.5 97.8 


114.1 


130.4 


146.7 


162 


16.2 


32.4 


48.6' 64.8 




81.0 97.2 


113.4 


129.6 


145.8 


161 


16.1 


32.2 


48.3' 64.4 

1 




80.6 96.6 


112.7 


128.8 


144 9 



180 



TABiifi le.^^ioeARitniM of mvmbcbs. 



No. 270 L. 431.J 


(No. 299 L. 476. 


N. ! 





1 


2 


» ! ^ 


& 


« 


7 


8 i 9 1 Diff. 


270 1 


431364 


1525 


1685 


1846 


2007 


2167 


2328 


2488 


2649 


2809 


161 


1 1 


2969 


3130 


3290 


3450 


3610 


3770 


3930 


4090 


4249 


4409 


160 


2 1 


4569 


4729 


4888 


5048 


5207 


5367 


5526 


5685 


5844 


6004 


159 


3 


6163 


6322 


6481 


6640 


6799 


6957 


7116 


7275 


7433 


7592 


159 


4 


7751 


7909 


8067 


8226 


8384 


8542 


8701 


8859 


9017 


9175 


158 


5 


9333 


9491 


9648 


9606 


9964 














0122 
1695 


0279 
1852 


0437 
2009 


0594 
2166 


0752 
2323 


158 
157 


6 


440909 


1066 


1224 


1381 1538 


7 • 


2480 


2637 


2793 


2950 3106 


3263 


3419 


3576 


3732 


3889 


157 


8 1 


4045 


4201 


4367 


4513 


4669 


4825 


4981 


5137 


5293 


5449 


156 


9 ! 


5604 


5760 


5915 


6071 


6226 


6382 


6537 


6692 


6848 


7003 


155 


280 I 


7158 


7313 


7466 


7623 


7778 


7933 


8088 


8242 


8397 


8552 


155 


1 ' 


8706 


8861 


9015 


9170 


9324 


9478 


9633 


9787 


9941 






0095 


IKA 


2 


450249 


0403 


0557 


0711 


0865 


1018 


1172 


1326 


1479 


1633' 154 1 


3 


1786 


1940 


2093 


2247 


2400 


2553 


2706 


2859 


3012 


3165 


153 


4 i 


3318 


3471 


3624 


3777 


3930 


4082 


4235 


4387 


4540 


4692 


153 


5 1 


4845 


4997 


5150 


5302 


5454 


5606 


5758 


5910 


6062 


6214 


152 


6 


6366 


6518 


6670 


6821 


6973 


7125 


7276 


7428 


7579 


7731 


152 


7 


7882 


8033 i 8184 


8336 


8487 


8638 


8789 


8940 


9091 


9242 


151 


8| 


9392 


9543 t 9694 


9846 


9905 










0146 
1649 


0296 f^^'f 


0597 
2098 


0748 i 151 
2248 150 


9 


'460898 


1048 


1198 


1348 


1499 


1799 


1948 


290 


2398 


2548 


2697 


2847 


2967 


3146 


3296 


3445 


3594 


3744 150 


1 


3893 


4042 


4191 


4340 


4490 


4639 


4788 


4936 


5085 


5234 149 


2 


5383 


5532 


5680 


5829 


5977 


6126 


6274 


6423 


6571 


6719 149 


3 


6868 


7016 


7164 


7312 


7460 


7606 


7756 


7904 


8052 


8200 148 


4 


8347 


8496 


8643 


8790 


8938 


9085 


9233 


9380 


9527 


9675 148 


5 


9822 


9960 


















A1-IC 


0263 
1732 


0410 
1878 


0567 
2025 


0704 
2171 


0851 
2318 


0998 
2464 


1145 
2610 


147 
146 


6 


471292 


1438 1 1585 


7 


2756 


2903 3049 


3195 


3341 


3487 


3633 


3779 


3925 


4071 


146 


8 


4216 


4362 4508 


4653 


4799 


4944 


5090 


5235 


5381 


5526 


146 


9 


5671 


5816 5962 


6107 j 6252 


6397 


6542 


6687 


6832 


6976 


145 






Proportiona 


L Parts. 


Diff. 


1 


2 


3 


4 


' ! 


6 


7 


8 1 9 


161 


16.1 


32.2 


48.3 


64.4 




80.5 


96.6 


112.7 


128.8 1 144.9 


160 


16.0 


32.0 


48.0 


64.0 




80.0 


96.0 


112.0 


128.0 1 144.0 


159 


15.9 


31.8 


47.7 


63.6 




79.5 


95.4 


111.3 


127.2 


143.1 


158 


15.8 


31.6 


47.4 


63.2 




79.0 


94.8 


110.6 


126.4 


142.2 


157 


15.7 


31.4 


47.1 


62.8 




78.5 


94.2 


109.9 


125.6 


141.3 


156 


15.6 


31.2 


46.8 


62.4 




78.0 


93.6 


109.2 


124.8 


140.4 


155 


15.5 


31.0 


46.5 


62.0 




77.5 


93.0 


108.5 


124.0 


139.5 


154 


15.4 


30.8 


46.2 


61.6 




77.0 


92.4 


107.8 


123.2 


138.6 


153 


15.3 


30.6 


45.9 


61.2 




76.5 


91.8 


107.1 


122.4 


137.7 


152 


15.2 


30.4 


45.6 


60.8 




76.0 


91.2 


106.4 


121.6 


136.8 


151 


15.1 


30.2 


45.3 


60.4 




75.5 


90.6 


105.7 


120.8 


135.9 


150 


15.0 


30.0 


45.0 


60.0 




75.0 


90.0 


105.0 


120.0 


135.0 


149 


14.9 


29.8 


44.7 


59.6 




74.5 


89.4 


104.3 


119.2 


134.1 


148 


14.8 


29.6 


44.4 


59.2 




74.0 


88.8 


103.6 


118.4 


133.2 


147 


14.7 


29.4 


44.1 


58.8 




73.5 


88.2 


102.9 


117.6 


132.3 


146 


14.6 


29.2 


43.8 


58.4 




73.0 


87.6 


102.2 


116.8 


131.4 


145 


14.5 


1 29.0 


43.5 


58.0 




72.5 


87.0 


101.5 


116.0 


130.5 


144 


14.4 


28.8 


43.2 


57.6 




72.0 


86.4 


100.8 


115.2 


129.6 


143 


14 3 


28.6 


42.9 


57.2 




71.5 


85.8 


100.1 


114.4 


128. 7 


142 


14.2 


28.4 


42.6 


56.8 




71.0 85.2 


99.4 


113.6 


127.8 


141 


14.1 


28.2 


42.3 


56.4 




70.5 ! 84.6 


98.7 


112.8 


126.9 


140 


14.0 


28.0 , 42.0 


56.0 , 


70.0 84.0 


98.0 


112.0 


126.0 



181 







TASIB 10. 


-1 


rXNIANTiniS OF IfUMBEBS. 










No. 300 L. 477.] 


(No. 339 L. 631. | 


N. 





1 


2 


8 1 4 


i 5 


e 


7 


8 1 9 


Diff. 


300 


477121 


726« 


7411 7565 1 7700 


7844 


7989 


8133 


8278 1 S422 1 146 


1 
2 


8566 


8711 


8855 8999 ! 9143 


9287 


9431 


9576 


9710 i 9863 i 144 


480007 


0151 


0294 


0438 1 0682 


0726 


0869 


1012 


1156 1 1299 


144 


3 


1443 


1686 


1729 


1872 


2016 


2160 


2302 


2445 


2588 


2731 i 143 


4 


2874 


3016 


3169 


3302 


3446 


3667 


3730 


3872 


4015 


4167 143 


5 


4300 


4442 


4585 


4727 


4869 


5011 


6163 


5295 


6437 


6579 


142 


6 


5721 


6863 


6005 


6147 


6289 


6430 


6572 


6714 


6856 


6997 


142 


7 


7138 


7280 


7421 


7563 7704 


7845 


7986 


8127 


8260 


8410 


141 


8 


8551 


8692 


8833 


8974 9114 


9256 


9396 


9637 


9677 


0818 


141 


9 


9958 


















0099 i 0239 
1502 1642 


(VifiA n&on 


0661 
2062 


0801 
2201 


0941 
2341 


1081 
2481 


1222 
2621 


140 
140 


310 


491362 


1782 


1922 


1 


2760 


2900 


3040 


3179 


3319 


3458 


3507 


3737 


3876 


4015 


139 


2 


4155 


4294 


4433 


4672 


4711 


4850 


4989 


5128 


5267 


5406 


139 


3 


5544 


5683 


5822 


5960 


6099 


6238 


6376 


6616 


6653 


6791 


139 


4 


6930 


7068 


7206 


7344 


7483 


7621 


7759 


7897 


8036 


8173 


138 


5 


8311 


8448 


8586 


8724 


8862 


8999 


9137 


9275 


9412 


9550 


138 


6 


9687 


9824 


9962 


















0099 


0236 


0374 


0511 


0648 


0785 


0922 


137 








7 


501059 


1196 


1333 


1470 


1607 


1744 


1880 


2017 


2154 


2291 


137 


8 


2427 


2564 


2700 


2837 


2973 


3109 


3246 


3382 


3518 


3655 


136 


9 


3791 


3927 


4063 


4199 


4336 


4471 


4607 


4743 


4878 


5014 


136 


320 


5150 


5286 


5421 


5557 


5693 


5828 


.5964 


6099 


6234 


6370 


136 


1 


6505 


6640 


6776 


6911 


7046 


7181 


7316 


7451 


7586 


7721 


135 


2 


7856 


7991 


8126 


8260 


8396 


8530 


8664 


8799 


8934 


9068 


135 


3 


9203 


9337 


9471 


9606 


9740 


9874 












0009 
1349 


0143 
1482 


0277 
1616 


0411 
1750 


134 
134 


4 


610545 


0679 


0813 


0047 


1081 


. 1215 


5 


1883 


2017 


2151 


2284 


2418 


i 2551 


2684 


2818 


2951 


3084 


133 


6 


3218 


3351 


3484 


3617 


3750 


1 3883 


4016 


4149 


4282 


4415 


133 


7 


4548 


4681 


4813 


4946 


5079 


i 5211 1 5344 


5476 


5609 


5741 


133 


8 


6874 


6006 


6139 


6271 


6403 


6635 ' 6668 


6800 


6932 


7064 


132 


9 


7196 


7328 


7460 


7592 


7724 


7856 ; 7987 


8110 


8251 


8382 132 1 


330 


8514 


8646 


8777 


8909 


9040 


' 9171 ; 9303 


9434 


9566 


9697 


131 


1 


9828 


99.59 




















0090 ' ^^'^'* 


0353 
lf61 


; 0484 
1 1792 


0615 
1922 


0745 
2053 


0876 
2183 


1007 
2314 


131 
131 


2 


521138 


1269 


1400 


1530 


3 


2444 


2575 


2705 


2835 


2966 


3096 


3226 


3356 


3486 


3616 


130 


4 


3746 


3876 


4006 


4136 


4266 


1 4396 


4526 


4656 


4785 


4915 


130 


5 


5045 


5174 


5304 


6434 


5563 


■ 6693 


5822 


6951 


6081 


6210 


120 


6 


6339 


6469 


6598 


6727 


6856 


; 6985 


7114 


7243 


7372 


7501 


120 


7 


7630 


7759 


7888 


8016 


8145 


1 8274 


8402 


8531 


8660 


8788. 


120 


8 


8917 


9045 


9174 


9302 


9430 


' 9559 


9687 


9815 


9943 








0072 
1351 


128 
128 


9 


530200 


0328 


0456 


0584 


0712 


1 0840 


0968 


1096 


1223 






Propobtionaj 


L Pai 


ITS. 




Diff. 


1 


2 


3 


4 


6 


6 


7 


8 





139 


13.9 


27.8 


41.7 


56.6 




69.5 


83.4 


97.3 


111.2 


125.1 


138 


13.8 


27. € 


41.4 


55.2 




69.0 


82.8 


96.6 


110.4 


124.2 


137 


13.7 


27.4 


41.1 


54.8 




68.5 


82.2 


95.9 


109.6 


123.3 


136 


13.6 


27.2 


40.8 


54.4 




68.0 


81.6 


95.2 


108.8 


122.4 


135 


13.5 


27.0 1 40.5 


54.0 




67.5 


81.0 


94.5 


108.0 


121.5 


134 


13.4 


26. 8 ' 40. 2 


53.6 




67.0 80.4 93.8 


107.2 


120.6 


133 


13.3 


26.6 ' 39.9 


53.2 




66. 5 , 79. 8 ; 93. 1 


106.4 


119.7 


132 


13.2 


26.4 39.6 


52.8 




66.0 1 79.2 92.4 


105.6 118.8 


131 


13.1 


26.2 , 39.3 1 52.4 




65. 5 , 78. 6 1 91. 7 


104.8 117.9 


130 


13.0 


26.0 


39. 52. 




65.0 78.0' 91.0 


104.0 117.0 


129 


12.9 


25.8 


38.7 51.6 




64. 5 ; 77. 4 1 90. 3 


103. 2 116. 1 


128 


12.8 


1 25.6 


38.4 51.2 




64.0 76.8 ' 89.6 


102.4 115.2 


127 


12.7 


] 25.4 ; 38.1 1 50.8 I 


63.5' 76.2 1 88.9 


101.6 114.3 



182 



PAIIIifi l«.-LOOARmil«l OF KDSBBBS. 



No. 340 L. 531.1 








[No. 379 L. 579. 


N. 





1 


2 


S 


4 


5 


ft 


7 


8 


• 


Difl. 


340 


531479 


1607 


1734 


1862 


1990 


2117 


2246 


2372 


2500 


2627 


128 


1 


2754 


2882 


3009 


3136 


3264 


3391 


3518 


3645 


3772 


3899 


127 


2 


4026 


4153 


4280 


4407 


4534 


4661 


4787 


4914 


5041 


5167 


127 


3 


5294 


5421 


5547 


5674 


5800 


5027 


6053 


6180 


6306 


6432 


126 


4 


6558 


6685 


6811 


6937 


7063 


n89 


7315 


7441 


7567 


7693 


126 


5 


7819 


7945 


8071 


8197 


8322 


8448 


8574 


8699 


8826 


8951 


126 


6 


9076 


9202 


9327 


9452 


9578 


9703 


9829 


9954 








0079 
1330 


0204 
1454 


126 
125 


7 


640329 


0455 


0580 


0705 


0830 


0955 


1080 


1205 


8 


1579 


1704 


1829 


1953 


2078 


2203 


2327 


2452 


2576 


2701 


125 


9 


2825 


2950 


3074 


3199 


3323 


3447 


3571 


3696 


3820 


3944 


124 


350 


4068 


4192 


4316 


4440 


4564 


4688 


4812 


4936 


5060 


5183 


124 


1 


5307 


5431 5555 


5678 


5802 


5925 


6049 


6172 


6296 


6419 


124 


2 


6543 


6666 6789 


6913 


7036 


7159 


7282 


7405 


7529 


7652 


123 


3 


7775 


7898 8021 


8144 


8267 


8389 


8512 


8635 


8758 


8881 


123 


4 


9003 


9126 9249 


9371 


9494 


9616 


9739 


9861 


9984 






0106 
1328 


123 
122 


6 


550228 


0351 0473 


0595 


0717 


0840 


0962 


1084 


1206 


6 


1450 


1572 1694 


1816 


1938 


2060 


2181 


2303 


2425 


2547 


122 


7 


2668 


2790 2911 


3033 


3155 


3276 


3398 


3519 


3640 


3762 


121 


8 


3883 


4004 4126 


4247 


4368 


4489 


4610 


4731 


4852 


4973 


121 


9 


5094 


5215 


5336 


5457 


5578 


5699 


5820 


5940 


6061 6182 


121 


360 


6303 


6423 


6544 


6664 


6785 


6905 


7026 


7146 


7267 7387 


120 


1 


7507 


7627 


7748 


7868 


7988 


8108 


8228 8349 


8469 8589 


120 


2 


8709 


8829 


8948 


9068 


9188 


9308 


9428 9548 


9667 9787 


120 


3 


9907 


















0026 j 0146 
1221 1340 


0265 
1459 


0385 
1578 


0504 
1698 


0624 "■'^^ 


0863 
2055 


0982 
2174 


119 
119 


4 


561101 


1817 


1936 


6 


2293 


2412 2531 


2650 


2769 


2887 


3006 


3125 


3244 


3362 


119 


6 


3481 


3600 3718 


3837 


3955 


4074 


4192 


4311 


4429 


4548 


119 


7 


4666 


4784 4903 


5021 


5139 


5257 


5376 


5494 


5612 


5730 


118 


8 


5848 


5966 6084 


6202 


6320 


6437 


6555 


6673 


6791 


6909 


118 


9 


7026 


7144 7262 


7379 


7497 


7614 


7732 


7849 


7967 


8084 


118 


370 


8202 


8319 


8436 


8554 


8671 


8788 


8905 


9023 


9140 


9257 


117 


1 


9374 


9491 


9608 


9725 


9842 


9959 












0076 
1243 


0193 
1359 


0309 
1476 


0426 
1592 


117 
117 


2 


570543 


0660 


0776 


0893 


1010 


1126 


3 


1709 


1825 


1942 


2058 


2174 


2291 


2407 


2523 


2639 2755 


116 


4 


2872 


2988 


3104 


3220 


3330 


3452 


3568 


3684 


3800 3915 


116 


5 


4031 


4147 


4263 


4379 


4494 


4610 


4726 


.4841 


4957 6072 


116 


6 


5188 


5303 


5419 


5534 


5650 


5765 


5880 


5996 


6111 6226 


115 


7 


6341 


6457 6572 


6687 


6802 


6917 


7032 


7147 


7262 


7377 


115 


8 


7492 


7607 7722 


7830 


7951 


806C 


8181 


8295 


8410 


8525 


115 


9 


8639 


8754 8868 


8983 


9097 


9212 


9326 


9441 


9566 


9669 


114 


Pboportional Parts. 


Diff. 


1 


2 


3 


4 


1 


5 ! 


6 1 7 


8 


9 


128 


12.8 


25.6 


38.4 


51 


.2 ~~ 


64.0 ' 


76.8 ! 89. 


6 102.4 


115.2 


127 


12.7 


25.4 


38.1 


5C 


K8 i 


63.5 \ 


76.2 I 88. 


9 101.6 


114.3 


126 


12.6 


25.2 


37.8 


5C 


.4 


63.0 ' 


75.6 i 88. 


2 100.8 


113.4 


125 


12.5 


25.0 


37.5 


5C 


.0 ! 


62.5 ; 


75.0 ■■ 87. 


5 100.0 


112.5 


124 


12.4 


24.8 


37.2 ; 4S 


.6 


62.0 


74.4 86. 


8 j 99.2 


111.6 


123 


12.3 


24.6 


36. 9 1 4S 


•2 1 


61.5 ; 


73.8 86. 


1 1 98.4 


110.7 


122 


12.2 


24.4 


36. 6 , 48 


.8 , 


61.0 


73.2 85. 


4 ; 97.6 


109.8 


121 


12.1 


24.2 


36. 3 1 48 


.4 


60.5 j 


72.6 84. 


7 96.8 


108.9 


120 


12.0 


24.0 


36.0 4S 


.0 


60.0 ; 


72.0 84. 


1 96.0 


108.0 


119 


11.9 


23.8 


35.7 47 


.6 


59.5 


71.4 83. 


3 95.2 


107.1 



IIS 



TABLB 1«.^L(MIABITHMS OF NUMBBBS. 



No. 380. L. 579.) 




(No. 414 L. 617. 


N. 





1 


2 1 8 


4 


6 


e 


7 


8 


9 


Diff. 


380 


579784 


OfiOfi 


















voVo 


0012 1 niofi. 


0241 
1381 


0355 
1495 


0469 
1608 


0583 
1722 


0697 
1836 


0811 
1950 


114 


1 


580925 


1039 


1153 


1267 




2 


2063 


2177 


2291 


2404 


2518 


2631 


2745 


2858 


2972 


3085 




3 


3199 


3312 


3426 


3539 


3652 


3765 


3879 


3992 


4105 


4218 




4 


4331 


4444 


4557 


4670 


4783 


4896 


5009 


5122 


5235 


5348 


113 


5 


5461 


5574 


5686 


5799 


6912 


6024 


6137 


6250 


6362 


6475 




6 


6587 


6700 


6812 


6925 


7037 


7149 


7262 


7374 


7486 


7599 




7 


7711 


7823 


7935 


8047 


8160 


8272 


8384 


8496 


8608 


8720 


112 


8 


8832 


8944 


9056 


9167 


9279 


9391 


9503 


9615 


9720 


9838 




9 


9950 


















0061 
1176 


0173 
1287 


0284 
1399 


0396 
1510 


0507 
1621 


0619 
1732 


0730 ' "o*'' natii 




390 


501065 


1843 


1955 


2066 




1 


2177 


2288 


2399 


2510 


2621 


2732 


2843 


2954 


3064 


3175 


111 


2 


3286 


3397 


3508 


3618 


3729 


3840 


3950 


4061 


4171 


4282 




3 


4393 


4503 


4614 


4724 


4834 


4945 


5055 


5166 


5276 


5386 




4 


5496 


5606 


5717 


5827 


5937 


6047 


6157 


6267 6377 


6487 




5 


6597 


6707 


6817 


6927 


7037 


7146 


7256 


7366 1 7476 


7586 


110 


6 


7695 


7805 


7914 


8024 


8134 


8243 


8353 


8462 


8572 


8681 




7 


8791 


8900 


9009 


9119 


9228 


9337 


9446 


9556 


9665 


9774 




8 


9883 


QQQ9 


















109 


WJy£ 


nini 


nom 


0319 
1408 


0428 
1517 


0537 
1625 


0646 
1734 


0755 
1843 


0864 
1951 


9 


600973 


1082 


UlUl VAAU 

1191 1 1299 




400 


2060 


2169 


2277 1 2386 


2494 


2603 


2711 


2819 


2928 


3036 




1 


3144 


3253 


3361 1 3469 


3577 


3686 


3794 


3902 4010 


4118 


108 


2 


4226 


4334 


4442 ! 4550 


4658 


4766 


4874 


4982 


5069 


5197 




3 


5305 


5413 


5521 1 5628 


5736 


5844 


5951 


6059 


6166 


6274 




4 


6381 


6489 


6596 6704 


6811 


6919 


7026 


7133 


7241 


7348 




5 


7455 


7562 


7669 7777 


7884 


7991 


8098 


8206 


8312 


8419 


107 


6 


8526 


8633 


8740 8847 


8954 


9061 


9167 


9274 


9381 


9488 




7 


9594 


9701 


9808 9914 














rwvii 


0128 ; 0234 
1192 1298 


0341 
1405 


0447 1 0654 
1511 1 1617 




8 


610660 


0767 


0873 0979 | 1086 




9 


1723 


1829 


1936 


2042 


2148 


2254 


2360 


2466 


2572 


2678 


106 


410 


2784 


2890 


2990 


3102 


3207 


3313 


3419 


3525 


3630 


3736 




1 


3842 


3947 


4053 


4159 


4264 


4370 


4475 


4581 


4686 


4792 




2 


4897 


6003 


5108 5213 ' 5319 i 


5424 


5529 


5634 


5740 


5845 




3 


5950 


6055 


6160 i 6266 1 6370 • 


6476 1 6581 


6686 6790 


6895 


105 


4 


7000 


7105 


7210 7315 7420 , 


7525 7629 


7734 7839 


7943 




Proportional Parts. 


Diff. 


1 


2 


3 4 1 


5 


6 


7 


8 


9 


118 


11.8 


23.6 


35.4 47.2 1 


59.0 


70.8 


82.6 


94.4 


106.2 


117 


11.7 


23.4 


35. 1 46. 8 I 


58.5 


70.2 


81.9 


93.6 


105.3 


116 


11.6 


23.2 


34.8 


46.4 


58.0 


69.6 


81.2 


92.8 


104.4 


115 


11.5 


23.0 


34.5 


46.0 


57.5 


69.0 


80.5 


92.0 


103.5 


114 


i 11.4 


22.8 


34.2 


45.6 


57.0 


68.4 


79.8 


91.2 


102.6 


113 


11,3 


22.6 


33.9 


45.2 


56.5 


67.8 


79.1 


90.4 


101.7 


112 


1 11.2 


22.4 


33.6 


44.8 


56.0 


67.2 


78.4 


80.6 


100.8 


111 


11.1 


22.2 


33.3 


44.4 : 


55.5 


66.6 


77.7 ' 88.8 


99.9 


110 


; 11.0 


22.0 


33.0 


44.0 




55.0 


66.0 


77.0 1 88.0 


99.0 


109 


10.9 


21.8 


32.7 


43.6 




54.5 


65.4 


76.3 


87.2 


98.1 


108 


10.8 


21.6 


32.4 


4.3.2 




54.0 


64.8 


75.6 


8'j.4 


97.2 


107 


10.7 


21.4 


32.1 1 42.8 




53.5 


64.2 


74.9 


85.6 


96.3 


106 


10.6 


21.2 


31.8 42.4 1 


53.0 


6.3.6 


74.2 


84.8 


95.4 


105 


10.5 


21.0 


31.5 


42.0 ; 


52.5 


63.0 


73.5 


84.0 


94.5 


105 


10.5 


21.0 


31.5 


42.0 ; 


52.5 


63.0 


73.5 


84.0 


94.6 


104 


1 10.4 


20.8 


31.2 


41.6 


52.0 


62.4 


72.8 


83.2 


93.6 



1S4 



XABUi uk-^MU^wammB of nvmbbbs. 



No. 415 L. 618.] 




INo. 


469 L. 662. 


N. 





1 


2 


S 


4 


5 


6 


7 


8 


9 


Dlflf. 


415 


618048 


8153 


8257 


8362 


8466 


8571 


8676 


8780 


8884 


8889 


105 


6 

7 


9093 


9198 


9302 


9406 


9511 


9615 


9719 


9824 


9928 


0032 
1072 


104 


620136 


0240 


0344 


0448 


0552 


0656 


0760 


0864 


0968 


8 


1176 


1280 


1384 


1488 


1592 


1695 


1799 


1903 


2007 


2110 




9 


2214 


2318 


2421 


2525 


2628 


2732 


2835 


2939 


3042 


3146 




420 


3249 


3353 


3456 


3559 


3663 


3766 


3869 


3973 


4076 


4179 




1 


4282 


4385 


4488 


4591 


4695 


4798 


4901 


5004 


5107 


5210 


103 


2 


6312 


5415 


5518 


5621 


5724 


5827 


5929 


6032 


6135 


6238 




3 


6340 


6443 


6546 


6648 


6751 


6853 


6956 


7058 


7161 


7263 




4 


7366 


7468 


7571 


7673 


7775 


I 7878 


7980 


8082 


818^ 


8287 




5 


8389 


8491 


8593 


8605 


8797 


8900 


9002 


9104 


9206 


9308 


102 


6 


9410 


9512 


9613 


9715 


9817 


9919 


























0021 


0123 


0224 


0326 




7 


630128 


0530 


0631 


0733 


0835 


0936 


1038 


1139 


1241 


1342 




8 


1444 


1545 


1647 


1748 


1849 


1951 


2062 


2153 


2255 


2356 




9 


2457 


2559 


2660 


2761 


2862 


2963 


3064 


3165 


3266 


3367 




430 


3468 


3569 


3670 


3771 


3872 


3973 


4074 


4175 


4276 


4376 


101 


1 


4477 


4578 


4679 


4779 


4880 


4981 


5081- 


5182 


5283 


5383 




2 


5484 


5584 


5685 


5785 


5886 


5986 


6087 


6187 


6287 


6388 




3 


6488 


6688 


6688 


6789 


6889 


6989 


7089 


7189 


7290 


7390 




4 


7490 


7690 


7690 


7790 


7890 


7990 


8090 


8190 


8290 


8389 


100 


5 


8489 


8589 


8689 


8780 


8888 


8988 


9068 


9188 


9287 


9387 




6 


9486 


9586 


9686 


9785 


9885 


9984 


























0084 


0183 


0283 


0382 




7 


640481 


0581 


0680 


0779 


0879 


0978 


1077 


1177 


1276 


1375 




8 


1474 


1573 


1672 


1771 


1871 


1970 


2069 


2168 


2267 


2366 




9 


2465 


2563 


2662 


2761 


2860 


2959 


3058 


3156 


3255 


3354 


99 


440 


3453 


3551 


3650 


3749 


3847 


3946 


40ii 


4143 


4242 


4340 




1 


4439 


4537 


4636 


4734 


4832 


4931 


5029 


5127 


5226 


5324 




2 


5422 


5521 


5619 


5717 


5815 


5913 


6011 


6110 


6208 


6306 




3 


6404 


6502 


6600 


6608 


6796 


6894 


6992 


7089 


7187 


7285 


98 


4 


7383 


7481 


7579 


7676 


7774 


VK/2 


7969 


8067 


8165 


8262 




5 


8360 


8458 


8555 


8653 


8750 


8848 


8945 


9043 


9140 


9237 




6 


9335 


9432 


9530 


9627 


9724 


9821 


9919 










7 


650308 


0405 


0502 


0599 


0606 


0793 


0890 


0016 
0987 


0113 
1064 


0210 
1181 




8 


1278 


1375 


1472 


1569 


1666 1 


1762 


1859 


1956 


2053 


2150 


97 


9 


2246 


2343 


2440 


2536 


2633 , 


2730 


2826 


2923 


3019 


3116 




450 


3213 


3309 


3405 


3502 


3598 1 


3695 


3791 


3888 


3984 


4080 




1 


4177 


4273 


4369 


4465 


4562 , 


4658 


4754 


4850 


4946 


5042 




2 


5138 


5235 


5331 


5427 


5523 ; 


5619 


5715 


5810 


5906 


6002 


% 


3 


6098 


6194 


6290 


6386 


6482 ' 


6577 


6673 


6769 


68G4 


6960 




4 


7056 


7152 


7247 


7343 


7438 : 


75.34 


7629 


7725 


7820 


7916 




5 


8011 


8107 


8202 


8298 


8393 i 


8488 


8584 


8679 


8774 


8870 




6 


8965 


9060 9155 


9250 


9346 ! 


9441 


9536 


9631 


9726 


9821 




7 


9916 


















95 


0011 i 0106 


0201 


0296 ' 


0391 


0486 


0581 


0676 


0771 




8 


660865 


0960 1055 


1150 


1245 , 


1339 


1434 


1529 


1623 


1718 




9 


1813 


1907 2002 


2096 


2191 t[ 2286 


2380 


2475 


2569 


2663 




Proportional Parts. 


Diff. 


1 


2 


3 


4 


5 


6 ! 7 


8 


9 


105 


10.5 


21.0 


31.5 


42 


.0 


52.5 


63.0 73. 


5 


8 


4.0 


94.5 


104 


10.4 


20.8 


31.2 


41 


.6 


52.0 


62. 4 72. 


8 


8 


3.2 


93.6 


103 


10.3 


20.6 


30.9 


41 


.2 


51.5 


61. 8 72. 


1 


8 


2.4 


92.7 


102 


10.2 


20.4 


39.6 


40 


.8 


51.0 


61.2 : 71. 


4 


8 


1.6 


91.8 


101 


10.1 


20.2 


30.3 


40 


.4 


50.5 


60. 6 70. 


7 


8 


0.8 


90.9 


100 


10.0 


20.0 


30.0 


40 


.0 


50.0 


60.0 , 70. 





8 


0.0 


90.0 


99 


9.9 


19.8 


29.7 


39 


.6 


49.5 


59.4 ' 69. 


3 


7 


9.2 


89.1 



185 



TABLE M.-L0«Aimill8 OF NUMBBIIS^ 



No. 460 L. 662.) 




[No.499L.e98. 


N. 


1 


1 


2 ' » ! 4 

1 




5 


6 


7 1 8 


9 


Difif. 


460 


662758 


2852 


2947 


3041 1 3135 I 3230 


3324 


3418 


3512 


3607 




1 


3701 


3795 


3889 


3883 1 4078 ll 4172 


4266 


4360 


4464 


4548 




2 


4642 


4736 


4830 


4924 


5018 ' 5112 


5206 


5299 


5393 


6487 


94 


3 


5581 


5675 


6769 


5862 


5966 


6050 


6143 


6237 


6331 


6424 




4 


6518 


0612 


6705 


6799 


6892 


6986 


7079 


7173 


7266 


7360 




5 


7453 


7546 


7640 


7733 


7826 


7920 


8013 


8106 


8199 


8293 




6 


8386 


8479 


8572 


8666 


8769 


8862 


8945 1 


9038 


9131 


9224 




7 


9317 


9410 


9503 


9596 


9689 


9782 1 9876 


9967 


























0060 
0988 


0153 
1080 


93 


8 


670246 


0339 


0431 


0524 


0617 ' 0710 0802 


0895 




9 


1173 


1265 


1358 


1451 


1643 j 1636 . 1728 


1821 


1913 


2005 




470 


2098 


2190 


2283 


2375 


2467 '1 2560 2662 


2744 


2836 


2929 




1 


3021 


3113 


3205 


3297 


3390 „ 3482 3574 


3666 


3758 


3850 




2 


3942 


4034 


4126 


4218 


4310 i' 4402 ' 4494 


4586 


4677 : 4769 


92 


3 


4861 


4953 


5046 


5137 


5228 II 5320 ■ 5412 


5503 


5595 


5687 




4 


5778 


5870 


5962 


6053 


6145 il 6236 


6328 


6419 


6511 


6602 




5 


6694 


6785 


6876 


6968 


7059 7151 


7242 


7333 


7424 


7516 




6 


7607 


7698 


7789 


7881 


7972 ll 8063 


8154 


8245 


8336 


8427 




7 


8518 


8609 


8700 


8791 


8882 ;i 8973 


9064 


9156 


92*6 


9337 


91 


8 


9428 


9519 


9610 


9700 


9791 9882 1 9973 










0063 
0970 


0154 
1060 


0245 
1151 




9 


680336 


0426 


0517 


0607 


0698 ll 0789 0879 




480 


1241 


1332 


1422 


1513 


1603 1693 1784 


1874 


1964 


2055 




1 


2145 


2235 


2326 


2416 


2506 , 2596 


2686 


2777 


2867 


2957 




2 


3047 


3137 


3227 


3317 


3407 t 3497 


3587 


3677 


3767 


3857 


90 


3 


3947 


4037 


4127 


4217 


4307 i 4396 


4486 


4576 


4666 : 4756 




4 


4845 


4935 


5025 


5114 


5204 


5294 


5383 5473 


5o63 ; 5652 




5 


5742 


5831 


5921 


6010 


6100 


6189 


6279 ' 6368 


6^8 ; 6547 




6 


6636 


6726 


6815 


6904 


6994 


7083 


7172 1 7261 


7351 1 7440 




7 


7529 


7618 


7707 


7796 


7886 


7975 


8064 1 8153 


8242 ' 8331 


89 


8 


8420 


8509 


8598 


8687 


8776 


8865 


8953 ! 9042 


9131 


9220 




9 


9309 


9398 


9486 


9575 


9664 


9753 


9841 1 9930 








0019 
0905 


0107 
0993 




490 


690196 


0285 


0373 


0462 


0550 


0639 


0728 ; 0816 




1 


1081 


1170 


1258 


1347 


1435 


1524 


1612 1700 


1789 


1877 




2 


1965 


2053 


2142 


2230 


2318 


2406 


2494 t 2583 


2671 


2759 




3 


2847 


2935 


3023 


3111 ! 3199 


3287 


3375 ; 3463 


3551 


3639 


88 


4 


3727 


3815 


3903 


3991 1 4078 


4166 


4254 ' 4342 


4430 


4517 




5 


4605 


4693 


4781 


4868 1 4956 


5044 


5131 1 5219 


5307 


5394 




6 


5482 


5569 


5657 


5744 1 5832 


5919 


6007 6094 


6182 


6269 




7 


6356 


6444 


6531 


6618 1 6706 


6793 6880 1 6968 


7055 


7142 




8 


7229 


7317 


7404 


7491 , 7578 


7665 7752 ! 7830 


7926 


8014 




9 


8100 


8188 1 8275 


8362 ' 8449 


8535 8622 8709 


8796 


8883 


87 


Dili. 




Proportional Parts. 








1 


2 


3 ! 4 


5 


6 


7 




8 


9 


98 


9.8 


19.6 


29.4! 39.2 


49.0 


58.8 


68.6 


78.4 1 88.2 


97 


9.7 


19.4 


29. 1 1 38.8 


48.5 


58.2 


67.9 


77.6 87.3 


96 


9.6 


19.2 


28.8 38.4 


48.0 


57.6 


67.2 


76. 8 86. 4 


95 


9.6 


19.0 


28.5 


38.0 


47.5 


57.0 


66.5 


76.0 ' 85.5 


94 


9.4 


18.8 


28.2 


37.6 


47.0 


56.4 


65.8 


75.2 , 84.6 


93 


9.3 


18.6 


27.9 


37.2 


46.5 


55.8 


65.1 


74.4 ' 83.7 


92 


9.2 


18.4 


27.6 36.8 


46.0 


55.2 


64.4 


73.6 1 82.8 


91 


9.1 


18.2 27.3; 36.4 


45.5 


54.6 


03.7 


72.8 81.9 


90 


9.0 


18.0 27.0 36.0 


45.0 


54.0 


03.0 


72.0 


81.0 


89 


8.9 


17.8 26.7 


35.6 


44.5 


53.4 


02.3 


71.2 


80.1 


88 


8.8 


17.6 26.4 


35.2 


44.0 


52.8 


01.6 


70.4 


79.2 


87 


8.7 


17. 4 26. 1 


34.8 


43.5 


52.2 


00.9 


69.6 


78.3 


86 


8.6 


17.2 25.8 


34.4 


43.0 


51.6 


60.2 


68.8 77.4 1 



ise 



TABLR ie.-IiO«AR1TMafS OF NUMBBBS. 



No. 600 L. 698.] 




[No. 544 L. 736. 


N. 





1 


2 


8 


4 


! & 


ft 


7 


8 


• 


Diflf. 


500 


698970 


9057 


9144 


9231 


9317 


9404 


9491 


9678 


9664 


9761 




1 


9838 


9924 




















0011 
0877 


0008 
0063 


0184 
1060 


0371 
1136 


0368 
1222 


0444 
1309 


0531 
1395 


0617 
1482 




2 


700704 


0790 




3 


1668 


1654 


1741 


1827 


1918 


1999 


2088 


2172 


2258 


2344 




4 


2431 


2617 


2603 


2689 


2775 


2861 


2947 


3033 


3119 


3206 




5 


3291 


3377 


3463 


3549 


3685 


3721 


8807 


3893 


3979 


4065 


86 


6 


4151 


4236 


4322 


4408 


4494 


4579 


4665 


4761 


4837 


4922 




7 


6008 


5094 


6179 


6265 


5350 


5436 


5622 


6607 


5693 


5778 




8 


6864 


6949 


6035 


6120 


6206 


6291 


6376 


6462 


6547 


6632 




9 


6718 


6803 


6888 


6074 


7060 


7144 


7229 


7315 


7400 


^7486 




510 


7570 


7655 


7740 


7826 


7911 


7996 


8081 


8166 


8251 


^8336 


S5 


1 


8421 


8606 


8601 


8676 


8761 


8846 


8931 


9015 


9100 


9185 




2 


9270 


9355 


9440 


9524 


9609 


9694 


9779 


9863 


9948 


0033 
0879 




3 


710117 


0202 


0287 


0371 


0466 


0640 


0625 


0710 


0794 




4 


0963 


1048 


1132 


1217 


1301 


1385 


1470 


1654 


1639 


1723 




5 


1807 


1892 


1976 


2060 


2144 


2229 


2313 


2397 


2481 


2566 







2650 


2734 


2818 


2902 


2986 


1 3070 


3164 


3238 


3323 


3407 


84 


7 


3491 


3575 


3669 


3742 


3826 


1 3910 


3994 


4078 


4162 


4246 




8 


4330 


4414 


4497 


4581 


4665 


4749 


4833 


4916 


5000 


5084 




9 


5167 


6251 


6336 


5418 


5502 


, 5686 


6669 


5763 


6836 


5920 




520 


6003 


6087 


6170 


6264 


6337 


6421 


6504 


6688 


6671 


6754 




1 


6838 


6921 


7004 


7088 


7171 


i 7254 


7338 


7421 


7504 


7587 




2 


7671 


7754 


7837 


7920 


8003 


8086 


8169 


8253 


8336 


8419 




3 


8602 


8585 


8668 


8751 


8834 


8917 


9000 


9083 


9165 


9248 


83 


4 


9331 


9414 


9497 


9580 


9663 


1 9745 


9828 


9911 


9994 


0077 
0903 




5 


720169 


0242 


0325 


0407 


0490 


0573 


0655 


0738 


0821 




6 


0986 


1068 


1151 


1233 


1316 


, 1398 


1481 


1663 


1646 


1728 




7 


1811 


1893 


1976 


2058 


2140 


1 2222 


2305 


2387 


2469 


2552 




8 


2634 


2716 


2798 


2881 


2963 


3045 


3127 


3209 


3291 


3374 




9 


3456 


3538 


3620 


3702 


3784 


3866 


3948 


4030 


4112 


4194 


82 


630 


4278 


4358 


4440 


4522 


4604 


4686 


4767 


4849 


4931 


5013 




1 


5095 


5176 


5258 


5340 


5422 


5503 5585 


6667 


5748 


5830 


2 


6912 


6993 


6075 


6166 


6238 


6320 6401 


6483 


6564 


6646 


3 


6727 


6809 


6890 


6972 


7053 


7134 7216 


7297 


7379 


7460 


4 


7641 


7623 


7704 


7785 


7866 


7948 8029 


8110 


8191 


8273 




6 


8354 


8435 


8516 


8597 


8678 


8759 8^1 


8922 


9003 


9084 




6 

7 


9165 
9974 


9246 


9327 


9408 


9489 


9570 9651 


9732 j 9813 


9893 


81 


0055 


0136 


0217 


0298 


1 0378 ! 0459 


0540 


0621 


0702 




8 


730782 


0863 


0944 


1024 


1105 


1 1186 1 1266 


1347 


1428 


1508 




9 


1589 


1669 


1750 


1830 


1911 


1991 1 2072 


2162 


2233 


2313 




640 


2394 


2474 


2555 


2635 


2715 


2796 


2876 


2966 


3037 


3117 




1 


3197 


3278 


3358 


3438 


3518 


3598 


3679 


3759 


3839 


3919 




2 


3999 


4079 


4160 


4240 


4320 


4400 


4480 


4560 


4640 


4720 


80 


3 


4800 


4880 


4960 


5040 


5120 


5200 


5279 


6359 


6439 


5519 




4 


5599 


5679 


5759 


6838 


5918 


5998 ; 6078 


6157 6237 


6317 




Proportional Parts. 


Difl. 


1 


2 


3 


4 




6 


6 


7 


8 


9 


87 


8.7 


17.4 


26.1 


34. 


1 
8 4 


3.5 


62.2 


60.9 


69.6 78.3 


86 


8.6 


17.2 


25.8 


34. 


4 


4 


3.0 


61.6 


60.2 


68.8 77.4 


85 


8.5 


17.0 


25.5 


34. 





4 


2.5 


51.0 


69.5 


68. 76. 5 


84 


8.4 


16.8 


25.2 


33. 


6 


4 


2.0 


6a4 


58.8 


67.2 76.6 



X87 



TA1ILB ie.--L0a4Brnill»-0F nummrs. 



No. 545 L. 73€ 


•] 






[No 


.584 L 


.767. 


N. ^ 





1 


t 


8 


4 


6 


6 


7 


8 


9 


D!ff. 


545 


736397 


6476 


6566 


6635 


6715 


6796 


6874 


6954 


7034 


7113 




6 


7193 


7272 


7362 


7431 


7611 


7699 


7670 


7749 


7829 


7908 




7 


7987 


8067 


8146 


8226 


8305 


8384 


8463 


8643 


8622 


8701 




8 


8781 


8860 


8939 


9018 


9097 


9177 


9236 


9335 


9414 


9493 




9 


9572 


9651 


9731 


9610 


9889 


9968 












0047 
0836 


0126 
0916 


0205 
0994 


0284 
1073 


79 


650 


740363 


0442 


0521 


0600 


0678 


0767 


1 


1152 


1230 


1309 


1388 


1467 


1646 


1624 


1703 


1782 


1860 




2 


1939 


2018 


2096 


2176 


2264 


2332 


2411 


2489 


2568 


2647 




3 


2725 


2804 


2882 


2961 


3039 


3118 


3196 


3275 


3353 


3431 




4 


3510 


3588 


3667 


3745 


3823 


3902 


3980 


4058 


4136 


4216 




5 


4293 


4371 


4449 


4528 


4606 


4684 


4762 


4840 


4919 


4997 




6 


5075 


5153 


5231 


5309 


6387 


5465 


5543 


5621 


6699 


6777 


78 


7 


5855 


5933 


6011 


6089 


6167 


6245 


6323 


6401 


6479 


6556 




8 


6634 


6712 


6790 


6868 


6945 


7023 


7101 


7179 


7266 


7334 




9 


7412 


7489 


7567 


7645 


7722 


7800 


7878 


7956 


8033 


8110 




560 


8188 


8266 


8343 


8421 


8498 


8576 


8653 


8731 


8808 


8886 




1 


8963 


9040 


9118 


9195 


9272 


9350 


9427 


9604 


9582 


9059 




2 


9736 


9814 


9891 


9968 
















0046 
0817 


0123 
0894 


0200 
0971 


0277 
1048 


0364 
1125 


0431 

1202 




3 


750508 


0586 


0663 


0740 




4 


1279 


1356 


1433 


1510 


1587 


1664 


1741 


1818 


1895 


1972 




5 


2048 


2125 


2202 


2279 


2356 


2433 


2509 


2586 


2663 


2740 


77 


6 


• 2816 


2893 


2970 


3047 


3123 


3200 


3277 


3353 


3430 


3506 




7 


3583 


3660 


3736 


3813 


3889 


3966 


4042 


4119 


4195 


4272 




8 


4348 


4425 


4501 


4578 


4654 


4730 


4807 


4883 


4960 


5036 




9 


5112 


5189 


5265 


5341 


5417 


5494 


6570 


6646 


5722 


6799 




670 


6875 


6951 


6027 


6103 


6180 


6266 


6332 


6408 


6484 


6560 




1 


6636 


6712 


6788 


6864 


6940 


7016 


7092 


7168 


7244 


7320 


76 


2 


7396 


7472 


7648 


7624 


7700 


7776 


7851 


7927 


8003 


8079 




3 


8155 


8230 


8306 


8382 


8458 


8533 


8609 


8686 


8761 


8836 




4 


8912 


8988 


9063 


9139 


9214 


9290 


9366 


9441 


9517 


9592 




6 


9668 


9743 


9819 


9894 


9970 














0046 
0799 


0121 
0875 


0196 
0950 


0272 
1025 


0347 
1101 




6 


760422 


0498 


0573 


0649 


0724 




7 


1176 


1251 


1326 


1402 


1477 


1652 


1627 


1702 


1778 


1853 




8 


1928 


2003 


2078 


2153 


2228 


2303 


2378 


2453 


2529 


2604 




9 


2679 


2754 


2829 


2904 


2978 


3053 


3128 


3203 


3278 


3353 


76 


580 


3428 


3503 


3578 


3653 


3727 


3802 


3877 


3952 


4027 


4101 




1 


4176 


4251 


4326 


4400 


4475 


4560 


4624 


4699 


4774 


4^8 




2 


4923 


4998 


5072 


5147 


5221 


i 5296 


5370 


6445 


5520 


6694 




3 


5669 


5743 


5818 


5892 


6966 


, 6041 


6116 


6190 


6264 


6338 




4 


6413 


6487 


6562 


6636 


6710 


6785 


6859 


6933 


7007 


7082 




Proportional Parts. 


Difl. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


83 


8.3 


16.6 


24.9 


33.2 




41.5 


49.8 


58. 


1 




i6.4 




74.7 


82 


8.2 


16.4 


24.6 


32.8 




41.0 


49.2 


57. 


4 




»5.6 




73.8 


81 


ai 


16.2 


24.3 


32.4 




40.5 


48.6 


56. 


7 




>4.8 




72.9 


80 


8.0 


16.0 


24.0 


32.0 




40.0 


48.0 


56. 







A.O 




72.0 


79 


7.9 


15.8 


!S.7 


31.6 




39.6 


47.4 


55. 


3 




>3.2 




71.1 


78 


7.8 


15.6 


23.4 


3L2 




39.0 


46.8 


64. 


6 




>2.4 




70.2 


77 


7.7 


15.4 


23.1 


30.8 




38.5 


46.2 


63. 


9 




il.6 




60.3 


76 


7.6 


15.2 


22.8 


30.4 




38.0 


46.6 


63. 


2 




».8 




66.4 


75 


7.5 


15.0 


22.5 


30.0 




37.6 


45.0 


62. 


5 




».0 




67.6 


74 


7.4 


14.8 


22.2 


29.6 




37.0 


44.4 


51. 


8 




>9.2 




66.6 



i8d 



TABLE 10.— LOOABrrHHS OF NUMBEB8. 



No. 585 L. 767.] 






[No. 629 L 


) 
.799. 


N. 





1 


2 8 


4 

1 


h 6 


7 


8 


9 


Diff. 


585 


767156 


7230 


7304 7379 


7453 


7527 I 7601 


7675 


7749 


7823 


"" 


6 


7898 


7972 


8046 8120 


8194 i 


8268 ' 8342 


8416 


8490 


8664 


74 


7 


8638 


8712 


8786 8860 


8934 


9008 ; 9082 ! 


9156 


9230 


9303 




8 


9377 


9451 


9525 9509 


9673 


9746 : 9820 


9894 


9968 






0042 
0778 




9 


770115 


0189 


0263 0336 


0410 


0484 


0557 


0631 


0706 




590 


0852 


0926 


0999 


1073 


1146 


1220 


1293 


1367 


1440 


1514 




1 


1587 


1661 


1734 


1808 


1881 


1955 


2028 


2102 


2175 


2248 




2 


2322 


2395 


2468 


2542 


2615 


2688 


2762 


2835 


2908 


2981 




3 


3055 


3128 


3201 


3274 


3348 


3421 


3494 


3567 


3640 


3713 




4 


3786 


3860 


3933 


4006 


4079 


4152 


4225 


4298 


4371 


4444 


73 


5 


4517 


4590 


4663 1 4736 


4809 


4882 


4955 


5028 


5100 


6173 




6 


5246 


5319 


5392 I 


5465 


5538 


5610 


5683 


5756 


5829 


5902 




7 


6974 


6047 


6120 


6193 


6265 


6338 


6411 


6483 


6556 


6629 




8 


6701 


6774 


0846 


6919 


6992 


7064 


7137 


7209 


7282 


7354 




9 


7427 


7499 


7572 


7644 


7717 


7789 


7862 


7934 


8006 


8079 




600 


8151 


8224 


8296 


8368 


8441 


85\3 


8585 


8658 


8730 


8802 




1 


8874 


8947 


9019 


9091 


9163 


9236 


9308 


9380 


9452 


9524 




2 


9596 


9669 


9741 


9813 


9885 


9957 












1 0020 


0101 
0821 


0173 
0893 


0245 

0965 


72 


3 


780317 


0389 


0461 


0533 


0605 


0677 0749 


4 


1037 


1109 


1181 


1263 


1324 


1396 1468 


IMO 


1612 


1684 




5 


1755 


1827 


1899 


1971 


2042 


2114 2186 


2258 


2329 


2401 




6 


2473 


2544 


2616 


2088 


2769 


2831 1 2902 


2974 


3046 


3117 




7 


3189 


3260 


3332 


3403 


3475 


3546 1 3618 


3689 


3761 


3832 




8 


3904 


3975 


4046 


4118 


4189 


4261 


4332 


4403 


4475 


4546 




9 


4617 


4689 


4760 


4831 


4902 


4974 


5045 


5116 


5187 


5259 




610 


5330 


5401 


5472 


5543 


5615 


5686 


5757 


5828 


5899 


5970 




1 


6041 


6112 


6183 


6254 


6325 


6396 


6467 


6538 


6609 


6680 


71 


2 


6751 


6822 


6893 


6964 


7036 


7106 


7177 


7248 


7319 


7390 




3 


7460 


7531 


7602 


7673 


7744 


7815 


7885 


7956 


8027 


8098 




4 


8168 


8239 


8310 


8381 


8451 


8522 


8593 


8663 


8734' 


8804 




5 


8875 


8946 


9016 


9087 


9157 


9228 


9299 


9369 


9440 


9510 




6 


9581 


9651 


9722 


9792 


9863 


9933 












0004 
0707 


0074 
0778 


0144 
0848 


0215 
0918 




7 


790285 


0356 


042C 


0496 


0567 


0637 




8 


0988 


1059 


1129 


1199 


1269 


1340 


1410 


1480 


1550 


1620 




9 


1691 


1761 


1831 


1901 


1971 


2(M1 


2111 


2181 


2252 


2322 




620 


2392 


2462 


253a 


2002 


2672 


2742 


2812 


2882 


2952 


3022 


70 


1 


3092 


3162 


3231 


3301 


3371 


3441 


3511 


3581 


3651 


3721 




2 


3790 


3860 


3930 


4000 


4070 


4139 


4209 


4279 


4349 


4418 




3 


4488 


4558 


4627 


4697 


4767 


4836 


4906 


4976 


5045 


5115 




4 


5185 


5254 


5324 


5393 


5463 


I 5532 


5602 


5672 


5741 


5811 




5 


5880 


5949 


6019 


6088 


6158 


; 6227 


6297 


6366 


6436 


6505 




6 


6574 


6&14 


6713 


6782 


6862 


! 6921 


6990 


7060 


7129 


7198 




7 


7268 


7337 


7406 


7475 


7545 


i 7614 


7683 


7752 


7821 


7890 




8 


7960 


8029 


8098 ' 8167 


8236 


8305 


8374 


8443 


8513 


8582 




9 


8651 


8720 


87891 8858 


8927 


' 8996 


9065 


9134 


9203 


9272 


69 


Proportional Parts. 


Diff. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


75 


I 7.5 


15.0 


22.5 


3( 


).0 


37.5 


46v0 


52. 


5 


60.0 1 


67,5 


74 


! 7.4 


14.8 


22.2 


2J 


) 6 


37.0 


44.4 


,51. 


8 


59.2 


66.6 


73 


1 7.3 


14.6 


2i,9 


2{ 


\.2 


36.5 


43.8 


51. 


1 


68.4 1 


65.7 


72 


, 7.2 


14.4 


21.6 


^ 


\.% 


36.0 


43,2 


50. 


4 1 57.6 


64.8 


71 


' 7.1 


W.2 


21.3 


% 


J. 4 


35.5 


42.6 


49. 


7 1 5«.8 


6a.9 


70 


i 7.0 


14.0 1 21.0 


2J 


J.0 


35.0 


42.0 


49. 


66.0 


63.0 


09 


1 6.9 


13.8 20.7 


21 


r.6 


34.6 


41.4 


48. 


3 65.2 


62.1 



189 



TABLE lO.-LOGARITHJfS OF NVMBEBS. 



No. 630 L. 799.) [No. 674 L. 829. 


N. 


1 


1 


2 


8 


4 ! 5 

1 


e 


7 


S 


» 


Diff. 


630 

1 


799341 


9409 


9478 


9547 


9616 i 9685 


9754 


9823 


9892 


9961 




800029 


0098 


0167 


0236 


0305 i 


0373 


0442 


0511 


0580 


0648 




2 


0717 


0786 


0854 


0923 


0992 1 


1061 


1129 


1198 


1266 


1335 




3 


1404 


1472 


1541 


1609 


1678 j 


1747 


1815 


1884 


1952 


2021 




A 


2089 


2158 


2226 


2295 


2363 1 


2432 


2500 


2568 


2637 


2705 




5 


2774 


2842 


2910 


2979 


o047 1 


3116 


3184 


3252 


3321 


3389 




6 


3457 


3525 


3594 


3662 


3730 1 


3798 


3867 


3935 


4003 


4071 




7 


4139 


4208 


4276 


4344 


4412 


4480 


4548 


4616 


4685 


4753 




8 


4821 


4889 


4957 


5025 


5093 


5161 


5229 


5297 


5365 


5433 


68 


9 


5501 


5569 


5637 


5705 


5773 


5841 


5908 


5976 


6044 


6112 




640 


806180 


6248 


6316 


6384 


6451 


6519 


6587 


6655 


6723 


6790 




1 


6858 


6926 


6994 


7061 


7129 


7197 


7264 


7332 


7400 


7467 




2 


7535 


7603 


7670 


7738 


7806 


7873 


7941 


8008 


8076 


8143 




3 


8211 


8279 


8346 


8414 


8481 


8549 


8616 


8684 


8751 


8818 




4 


8886 


8953 


9021 


9088 


9156 


9223 


9290 


9358 


9425 


9492 




5 


9560 


9627 


9694 


9762 


9829 


9896 


9964 










0081 
0703 


0098 
0770 


0165 
0837 




6 


810233 


0300 


0367 


0434 


0501 


0569 


0636 




7 


0904 


0971 


1039 


1106 


1173 


1240 


1307 


1374 


1441 


1508 


67 


8 


1575 


1642 


1709 


1776 


1843 


1910 


1977 


2044 


2111 


2178 




9 


2245 


2312 


2379 


2445 


2512 


2579 


2646 


2713 


2780 


2847 




650 


2913 


2980 


3047 


3114 


3181 


3247 


3314 


3381 


3448 


3514 




1 


3581 


3648 


3714 


3781 


3848 


3914 


3981 


4048 


4114 


4181 




2 


4248 


4314 


4381 


4447 


4514 


4581 


4647 


4714 


4780 


4847 




3 


4913 


4980 


5046 


5113 


5179 


5246 


5312 


5378 


5445 


5511 




4 


5578 


5644 


5711 


5777 


5843 


5910 


5976 


6042 


6109 


6175 




5 


6241 


6308 


6374 


6440 


6506 


6573 


6639 


6705 


6771 


6838 




6 


6904 


6970 


7036 


7102 


7169 


7235 


7301 


7367 


7433 


7499 




7 


7665 


7631 


7698 


7764 


7830 


7896 


7962 


8028 


8094 


8160 




8 


8226 


8292 


8358 


8424 


8490 


8556 


8622 


8688 


8754 


8820 


66 


9 


8885 


8951 


9017 


9083 


9149 


9215 


9281 


9346 


9412 


9478 


660 


9544 


9610 


9676 


9741 


9807 1 


9873 


9939 










0004 
0661 


0070 
0727 


0136 
0792 




1 


820201 


0267 


0333 


0399 


0464 , 


0530 


0595 




2 


0658 


0924 


0989 


1055 


1120 


1186 


1251 


1317 


1362 


1448 




3 


1514 


1579 


1645 


1710 


1775 


1841 


1906 


1972 


2037 


2103 




4 


2168 


2233 


2299 


2364 


2430 [ 


2495 


2560 


2626 


2691 


2756 




5 


2822 


2887 


2952 


3018 


30^3^ 


3148 


3213 


3279 


3344 


3409 




6 


3474 


3539 


3605 


3670 


3735 


3800 


3865 


3930 


3996 


4061 




7 


4126 


4191 


4256 


4321 


4386 


4451 


4516 


4581 


4646 


4711 




8 


4776 


4841 


4906 


4971 


5036 


5101 


5166 


5231 


5296 


5361 


65 


9 


5426 


5491 


5556 


5621 


5686 


5751 


5815 


5880 


5945 


6010 




670 


6075 


6140 


6204 


6269 


6334 


6399 


6464 


6528 


6593 


6658 




1 


6723 


6787 


6852 


6917 


6081 


7046 


7111 


7175 


7240 


7305 




2 


7369 


7434 


7499 


7563 


7628 


7692 


7757 


7821 


7886 


7951 




3 


8015 


8080 


8144 


8209 


8273 


8338 


8402 


8467 


8531 


8595 




4 


8660 


8724 


8789 


8853 


8918 


8982 


9046 


9111 


9175 


9239 




Peopoetional Parts. 


Diff. 


1 


2 


3 4 ! 5 


6 


7 


8 


9 


68 


6.8 


13.6 


20.4 


27.2 ( 34.0 


40.8 


47.6 54.4 


61.2 


67 


6.7 


13.4 


20.1 


26.8 ; 33.5 


40.2 


46.9 


53.6 


60.3 


66 


6.6 


13.2 


19.8 


26.4 1 33.0 


39.6 


46.2 


52.8 


50.4 


66 


6.5 


13.0 


19.5 


26.0' 32.5 


39.0 


45.5 


52.0 


58.5 


64 


6.4 


12.8 


19.2 


26.6; 32.0 


38.4 


44.8 


51.2 


57.6 



190 



TABLE 10.— L0«AE1TiiMS OF NUMBERS. 



No. 675 L. 829.J (No. 719 L. 867. 


N. 





1 


2 


S 


4 ! 


6 6 


7 


8 


9 


Dlfl. 


675 


829304 


9368 


9432 


9497 


9561 


9625 


9690 


9764 


9818 


9882 




6 


QQil7 






















VtrkI 


0011 
0653 


0075 
0717 


0139 
0781 


0204 


0268 


0332 


0396 
1037 


0460 


0526 
1166 




7 


830589 


0845 


0909 


0973 


1102 




8 


1230 


1294 


1358 


1422 


1486 


1550 


1614 


1678 


1742 


1806 


64 


9 


1870 


1934 


1998 


'2062 


2126 


2189 


2253 


2317 


2381 


2445 




680 


2509 


2573 


2637 


2700 


2764 


2828 


2892 


2966 


3020 


3083 




1 


3147 


3211 


3275 


3338 


3402 


3466 


3530 


3593 


3657 


3721 




2 


3784 


3848 


3912 


3975 


4039 


4103 


4166 


4230 


4294 


4357 




3 


4421 


4484 


4548 


4611 


4675 


4739 


4802 


4866 


4929 


4993 




4 


5056 


5120 


5183 


5247 


5310 


5373 


6437 


5500 


5664 


5627 




5 


5691 


5754 


5817 


5881 


5944 


6007 


6071 


6134 


6197 


6261 




6 


6324 


6387 


6451 


6514 


6577 


6641 


6704 


6767 


6830 


6894 




7 


6957 


7020 


7083 


7146 


7210 


7273 


7336 


7399 


7462 


7525 




8 


7588 


7652 


7715 


7778 


7841 


7904 


7967 


8030 


8093 


8156 




9 


8219 


8282 


8345 


8408 


8471 


8534 


8597 


8660 


8723 


8786 


63 


690 


8849 


8912 


8975 


9038 


9101 


9164 


9227 


9289 


9362 


9416 




1 


9478 


9541 


9604 


9667 


9729 


9792 


9855 


9918 


9981 






0043 
0671 




2 


840106 


0169 


0232 


0294 


0357 


0420 


0482 


0645 


0608 




3 


0733 


0796 


0859 


0921 


0984 


1046 


1109 


1172 


1234 


1297 




4 


1359 


1422 


1485 


1547 


1610 


1672 


1736 


1797 


1860 


1922 




5 


1985 


2047 


2110 


2172 


2235 


2297 


2360 


2422 


2484 


2547 




6 


2609 


2672 


2734 


2796 


2859 


2921 


2983 


3046 


3108 


3170 




7 


3233 


3295 


3357 


3420 


3482 


3544 


3606 


3669 


3731 


3793 




8 


3855 


3918 


3980 


4042 


4104 


4166 


4229 


4291 


4353 


4415 




9 


4477 


4539 


4601 


4664 


4726 


4788 


4850 


4912 


4974 


6036 




700 


6098 


5160 


5222 


5284 


5346 


6408 


5470 


6632 


5594 


6656 


62 


1 


5718 


6780 


5842 


5904 


6966 


6028 


6090 


6151 


6213 


6275 




2 


6337 


6399 


6461 


6523 


6585 


6646 


6706 


6770 


6832 


6894 




3 


6955 


7017 


7079 


7141 


7202 


7264 


7326 


7388 


7449 


7611 




4 


7573 


7634 


7696 


7758 


7819 


7881 


7943 


8004 


8066 


8128 




5 


8189 


8251 


8312 


8374 


8436 


8497 


8669 


8620 


8682 


8743 




6 


8805 


8866 


8928 


8989 


9051 


9112 


9174 


9235 


9297 


9358 




7 

8 


9419 


9481 


9542 


9604 


9665 


9726 


9788 


9849 


9911 


9972 




850033 


0095 


0156 


0217 


0279 


0340 


0401 


0462 


0524 


0585 


9 


0646 


0707 


0769 


0830 


0891 


0952 


1014 


1075 


1136 


1197 




710 


1258 


1320 


1381 


1442 


1503 


1664 


1626 


1686 


1747 


1809 




1 


1870 


1931 


1992 


2063 


2114 


2175 


2236 


2297 


2358 


2419 




2 


2480 


2541 


2602 


2663 


2724 


2785 


2846 


2907 


2968 


3029 


61 


3 


3090 


3150 


3211 


3272 


3333 


3394 


3455 


3616 


3577 


3637 




4 


3698 


3759 


3820 


3881 


3941 


4002 


4063 


4124 


4185 


4245 




5 


4306 


4367 


4428 


4488 


4649 


4610 


4670 


4731 


4792 


4852 




6 


4913 


4974 


5034 


5095 


5166 


6216 


5277 


6337 


5398 


5469 




7 


5519 


5580 


5640 


5701 


5761 


6822 


5882 


5943 


6003 


6064 




8 


6124 


6185 


6245 


6306 


6366 


6427 


6487 


6648 


6608 


6668 




9 


6729 


6789 


6850 


6910 


6970 


7031 


7091 


7152 


7212 


7272 




Proportional Parts. 


Dlff. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


65 


6.5 


13.0 


19.5 


26.0 


32.5 


39.0 


45.5 


52.0 


68.5 


64 


6.4 


12.8 


19.2 


25.6 


32.0 


38.4 


44.8 


51.2 


57.6 


63 


6.3 


12.6 


18.9 


25.2 


31.5 


37.8 


44.1 


50.4 


56.7 


62 


6.2 


12.4 


18.6 


24.8 


31.0 


37.2 


43.4 


49.6 


56.8 


61 


6.1 


12.2 


18.3 


24.4 


30.5 


36.6 


42.7 


48.8 


54.9 


60 


6.0 


12.0 


18.0 


24.0 


30.0 


36.0 


42.0 


48.0 


64.0 
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TABLE »K-IiO«AI2TBM» Of NOMBBBS* 



No. 720 L. 867.] 








(No. 764 L. 883. 


N. 





1 


2 


3 


4 


5 


6 


7 


8 


» 


Diff. 


720 


857332 


7393 


7453 


7513 


7574 


7634 


7694 


7756 


7815 


7875 




1 


7935 


7995 


8056 


8116 


8176 


8236 


8297 


8357 


8417 


8477 




2 


8537 


8597 


8657 


8718 


8778 


8838 


8898 


8958 


9018 


9078 




3 


9138 


9198 


9258 


9.318 


9379 


9439 


9499 


9559 


9619 


9679 


60 


4 


9739 


9799 


9859 


9918 


9978 














0038 
0037 


0098 
.0697 


0158 
0757 


0218 
0817 


0278 
0877 




5 


860338 


a398 


0458 


0518 


0578 




6 


0937 


0996 


1056 


1116 


1176 


1236 


1295 


1.355 


1415 


1475 




7 


1634 


1594 


1654 


1714 


1773 


1833 


1893 


1952 


2012 


2072 




8 


2131 


2191 


2251 


2310 


2370 


2430 


2489 


2549 


2608 


2668 




9 


2728 


2787 


2847 


2906 


2966 


3025 


3085 


3144 


3204 


3263 




730 


3323 


3382 


3442 


3501 


3561 


3620 


3680 


3739 


3799 


3858 




1 


3917 


3977 


4036 


40% 


4155 


4214 


4274 


4333 


4392 


4452 




2 


4611 


4570 


4630 


4689 


4748 


4808 


4867 


4926 


4985 


6045 




3 


5104 


6163 


5222 


5282 


5341 


5400 


6459 


5519 


5578 


5637 




4 


5696 


5755 


5814 


5874 


5933 


5992 


6051 


6110 


6169 


0228 




5 


6287 


6346 


6405 


6465 


6624 


65S3 


6642 


6701 


C760 


6819 




6 


6878 


6937 


6996 


7055 


7114 


7171 


7232 


7291 


7350 


7409 


69 


7 


7467 


7526 


7585 


7644 


7703 


7762 


7821 


7880 


7939 


7998 




8 


8056 


8115 


8174 


8233 


8292 


8350 


8409 


8468 


8527 


8586 




9 


8644 


8703 


8762 


8821 


8879 


8938 


8997 


9056 


9114 


9173 




740 
1 


9232 
9818 


9290 
9877 


9349 
9935 


9408 
9994 


9466 


9525 


9584 


9642 


9701 


9760 




1 


0053 
0638 


0111 
0696 


0170 
0755 


0228 
0813 


0287 
0872 


0345 
09.30 




2 


870404 


0462 


0521 


0579 




3 


0989 


1047 


1106 


1164 


1223 


1281 


1339 


1398 


1456 


1515 




4 


1573 


1631 


1690 


1748 


1806 


1805 


1923 


1981 


.2040 


2098 




5 


2156 


2215 


2273 


2331 


2389 


2448 


2506 


2564 


2022 


2681 




6 


2739 


2797 


2855 


2913 


2972 


3030 


3088 


3146 


3204 


3262 




7 


3321 


3379 


3437 


3495 


3553 


3611 


3669 


3727 


3785 


3844 




8 


3902 


3960 


4018 


4076 


4134 


4192 


4250 


4308 


4366 


4424 


58 


9 


4482 


4540 


4598 


4656 


4714 


4772 


4830 


4888 


4945 


5003 




750 


5061 


5119 


5177 


5235 


5293 


5351 


5409 


5460 


6524 


5582 




1 


5640 


5G98 


5756 


5813 


5871 


5929 


5987 


6045 


j6102 


6160 




2 


6218 


6276 


6333 


6391 


6449 


6507 


6664 


6622 


6680 


6737 




3 


6795 


6853 


6910 


6968 


7026 


7083 


7141 


7199 


7256 


7314 




4 


7371 


7429 


7487 


7544 


7G02 


7659 


7717 


7774 


7832 


7889 




5 


7947 


«004 


8062 


8119 


8177 


8234 


8292 


8349 


8407 


8464 




6 


8522 


8579 


8637 


8694 


8752 


8809 


88C6 


8924 


8981 


9039 




7 


9096 


9153 


9211 


9268 


9325 


9383 


9440 


9497 


9555 


9612 




8 


9669 


9726 


9784 


9841 


9898 


9956 

' 0013 

0528 1 0585 










0070 
0642 


0127 
0699 


0185 
0766 




9 


880242 


0299 


0356 


0413 


0471 




760 


0814 


0871 


0928 


0985 


1042 


1099 


1156 


1213 


1271 


1328 




1 


1385 


1442 


1499 


1556 


1613 


1670 


1727 


1784 


1841 


1898 




2 


1955 
§525 


2012 


2069 


2126 


2183 


2240 


2297 


2354 


2411 


2468 


57 


3 


2581 


2638 


2695 


2752 


2809 


2866 


2923 


2980 


3037 




4 


3093 


3150 


3207. 


3264 


3321 


3377 


3434 


3491 


3. 


548 


3605 








PROPOI 


ITIONA 


L Parts. 






Difl. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


59 


5.9 


11.8 


17.7 


23. 


6 


2 


9.5 


35.4 


41. C 




47.2 


53.1 


58 


5.8 


11.6 


17.4 


23. 


2 


2 


9.0 


34.8 


40. f 


> 


46.4 


52.2 


67 


6.7 


11.4 


17.1 


22. 


8 


2 


8.5 


34.2 


39. J 


) 


45.6 


51.3 


66 


5.6 


11.2 


16.8 


22. 


4 


2 


«.o 


33.6 


39.5 


*. 


44.8 


50.4 
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TABLE 10.— LOOABITHJIS OF NUBIBBIS. 



No. 765 L. 883.J 






[No. 809 L. 908. 


N. 





1 


2 


8 


4 


5 


6 


7 


. 8 


9 


Diff. 


765 


883661 


3718 


3775 


3832 


3888 


3945 


4002 


4050 


4116 


4172 




6 


4229 


4285 


4342 


4399 


4465 


4512 


4560 


4625 


4682 


4739 




7 


4795 


4852 


4909 


4965 


6022 


6078 


5135 


5192 


6248 


5305 




8 


5361 


5418 


5474 


5531 


6587 


6644 


5700 


5757 


6813 


5870 




9 


5926 


5983 


6039 


6096 


6152 


6209 


6265 


6321 


6378 


6434 




770 


6491 


6547 


6604 


6660 


6716 


6773 


6829 


6885 


6942 


6998 




1 


7054 


7111 


7167 


7223 


7280 


7336 


7392 


7449 


7506 


7561 




2 


7617 


7674 


7730 


7786 


7842 


7898 


7955 


8011 


8067 


8123 




3 


8179 


8236 


8292 


8348 


8404 


8460 


8616 


8673 


8629 


8685 




4 


8741 


8797 


8853 


8909 


8965 


9021 


9077 


9134 


9190 


9246 




5 


9302 


9358 


9414 


9470 


9526 


9682 


9638 


9694 


9750 


9806 


56 


6 


9862 


9918 


9974 


















0030 
0589 


0086 
0645 


0141 
0700 


0197 
0756 


0263 
0812 


0309 
0868 


0365 
0924 




7 


890421 


0477 


0533 




8 


0980 


1036 


1091 


1147 


1203 


1259 


1314 


1370 


1426 


1482 




9 


1537 


1593 


1649 


1705 


1760 


1816 


1872 


1928 


1983 


2039 




780 


2095 


2150 


2206 


2262 


2317 


2373 


2429 


2484 


2540 


2596 




1 


2651 


2707 


2762 


2818 


2873 


2929 


2985 


3040 


3096 


3151 




2 


3207 


3262 


3318 


3373 


3429 


3484 


3540 


3505 


3651 


3706 




3 


3762 


3817 


3873 


3928 


3984 


4039 


4094 


4150 


4205 


4261 




4 


4316 


4371 


4427 


4482 


4538 


4593 


4648 


4704 


4769 


4814 




5 


. 4870 


4925 


4980 


5036 


5091 


5146 


6201 


5257 


5312 


6367 




6 


5423 


5478 


5533 


5588 


6644 


5699 


5754 


6809 


5864 


5920 




7 


5975 


6030 


6085 


6140 


6195 


6251 


6308 


6361 


6416 


6471 




8 


6526 


6581- 


6636 


6692 


6747 


6802 


6857 


6912 


6967 


7022 




9 


7077 


7132 


7187 


7242 


7297 


7352 


7407 


7462 


7517 


7572 


65 


790 


7627 


7682 


7737 


7792 


7847 


7902 


7957 


8012 


8067 


8122 


1 


8176 


8231 


8286 


8341 


8396 


8451 


8506 


8561 


8615 


8670 




2 


8725 


8780 


8835 


8890 


8944 


8999 


9054 


9109 


9164 


9218 




3 


9273 


9328 


9383 


9437 


9492 


9547 


9602 


9666 


9711 


9766 




4 


9821 


9875 


9930 


9985 
















0039 
0586 


0094 
0640 


0149 
0695 


0203 
0749 


0258 
0804 


0312 
0859 




5 


900867 


0422 


0476 


0531 




6 


0913 


0968 


1022 


1077 


1131 


1188 


1240 


1295 


1349 


1404 




7 


1458 


1513 


1567 


1622 


1676 


1731 


1786 


1840 


1894 


1948 




8 


2003 


2057 


2112 


2166 


2221 


2275 


2329 


2384 


2438 


2492 




9 


2547 


2601 


2655 


2710 


2764 


2818 


2873 


2927 


2981 


3036 




800 


3090 


3144 


3199 


3253 


3307 


3361 


3416 


3470 


3524 


3578 




1 


3633 


3687 


3741 


3795 


3849 


3904 


3958 


4012 


4066 


4120 




2 


4174 


4229 


4283 


4337 


4391 


4445 


4499 


4553 


4607 


4661 




3 


4716 


4770 


4824 


4878 


4932 


4986 


6040 


5094 


5148 


5202 




4 


5256 


5310 


5364 


5418 


5472 


5526 


5580 


5634 


6688 


5742 


54 


5 


5796 


5850 


5904 


5958 


6012 


6066 


6119 


6173 


6227 


6281 




6 


6335 


6389 


6443 


6497 


6551 


6604 


6658 


6712 


6766 


6820 




7 


6874 


6927 


6981 


7035 


7089 


7143 


7196 


7250 


7304 


7358 




8 


7411 


7465 


7519 


7573 


7626 


7680 


7734 


7787 


7841 


7895 




9 


7949 


8002 


8056 


8110 


8163 


8217 


8270 


8324 


8378 


8431 




Proportional Parts. 


DIff. 


1 


2 


3 


4 


6 


6 


7 


8 


.•J 


67 


6.7 


11.4 


17.1 


22. 


8 


2 


8.5 


34.2 


39.9 


45.6 




51.3 


56 


5.6 


11.2 


16.8 


22. 


4 


2 


8.0 


33.6 


39.2 


44.8 




50.4 


55 


5.5 


11.0 


16.5 


22. 








7.5 


33.0 


38.5 


44.0 




49.5 


54 


5.4 


10.8 


16.2 


21. 


6 


2 


7.0 


32.4 


37.8 


43 2 




48.6 



13196"— 13 13 
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TABLC 10.-IiOeAmTH1l8 OF NUMBER8 



No. 810 L. 908.) 






[No. 854 L. 931. 


N. 
810 





1 


2 


3 


4 1 5 


6 


' 


8 


9 


Difl. 


908485 


8539 


8592 


8646 


8699 


8758 


8807 


8860 


8914 


8967 




1 


9021 


9074 


9128 


9181 


9236 


9289 


9342 


9396 


9449 


9503 




2 


9556 


9610 


9663 


9716 


9770 


1 9823 


9877 


9930 


9984 




















1 








0037 
0571 




3 


910091 


0144 


0197 


0251 


0304 


0358 


0411 


0464 


0518 




4 


0624 


0678 


0731 


0784 


0838 


0891 


0944 


0998 


1051 


1104 




6 


1158 


1211 


1264 


1317 


1371 


1424 


1477 


1630 


1584 


1637 




6 


1690 


1743 


1797 


1850 


1903 


1956 


2009 


2063 


2116 


2169 




7 


2222 


2275 


2328 


2381 


2436 


2488 


2541 


2994 


2647 


2700 




8 


2753 


2806 


2859 


2913 


2966 


3019 


3072 


3126 


3178 


3231 




9 


3284 


3337 


3390 


3443 


3496 


3549 


3602 


3665 


3708 


3761 


53 


820 


3814 


3867 


3920 


3973 


4026 


4079 


4132 


4184 


4237 


4290 




1 


4343 


4396 


4449 


4502 


4556 


4608 


4660 


4713 


4766 


4819 




2 


4872 


4925 


4977 


6030 


6088 


5136 


5189 


5241 


5294 


6347 




3 


6400 


6453 


6505 


6658 


6611 


5664 


5716 


5769 


6822 


5875 




4 


6927 


5980 


6033 


6086 


6138 


6191 


6243 


6296 


6349 


6401 




5 


6454 


6507 


6550 


6612 


6664 


6717 


6770 


6822 


6875 


6927 




6 


6980 


7033 


7085 


7138 


7190 


7243 


7295 


7348 


7400 


7453 




7 


7506 


7558 


7611 


7663 


7716 


7768 


7820 


7873 


7925 


7978 




8 


8030 


8083 


8135 


8188 


8240 


8293 


8345 


8397 


8450 


8502 




9 


8556 


8607 


8659 


8712 


8764 


8816 


8869 


8921 


8973 


9026 




830 


9078 


9130 


9183 


9235 


9287 


9340 


9392 


9444 


9496 


9549 




1 


9601 


9653 


9706 


9768 


9810 


9862 


9914 


9967 








0019 
0541 


0071 
0593 




2 


920123 


0176 


0228 


0280 


0332 


0384 


0436 


0489 




3 


0645 


0697 


0749 


0801 


0853 


0906 


0958 


1010 


1062 


1114 


52 


4 


1166 


1218 


1270 


1322 


1374 


1426 


1478 


1530 


1582 


1634 


5 


1686 


1738 


1790 


1842 


1894 


1946 


1998 


2050 


2102 


2154 




6 


2206 


2258 


2310 


2362 


2414 


2466 


2518 


2570 


2622 


2674 




7 


2725 


2777 


2829 


2881 


2933 


2985 


3037 


3089 


3140 


3192 




8 


3244 


3296 


3348 


3399 


3451 


3503 


3555 


3607 


3658 


3710 




9 


3762 


3814 


3865 


3917 


3969 


4021 


4072 


4124 


4176 


4228 




840 


4279 


4331 


4383 


4434 


4486 


4538 


4589 


4641 


4693 


4744 




1 


4796 


4848 


4899 


4951 


5003 


5054 


5106 


5157 


6209 


5261 




2 


6312 


5364 


5415 


5467 


5518 


5570 


5621 


5673 


6725 


5776 




3 


5828 


5879 


5931 


5982 


6034 


6085 


6137 


6188 


6240 


6291 




4 


6342 


6394 


6445 


6497 


6548 


6600 


6651 


6702 


6754 


6805 




5 


6857 


6908 


6959 


7011 


7082 


7114 


7165 


7216 


7268 


7319 




6 


7370 


7422 


7473 


7524 


7576 


7627 


7678 


7730 


7781 


7832 




7 


7883 


7935 


7986 


8037 


8088 


8140 


8191 


8242 


8293 


8345 




8 


8396 


8447 


8498 


8549 


8601 


8652 ; 8703 


8754 


8805 


8857 




9 


8908 


8959 


9010 


90G1 


9112 


9163 9215 


9266 


9317 


9368 




850 


9419 


9470 


9521 


9572 


9623 


9674 9725 


9776 


9827 


9879 


51 


1 


9930 


9981 








t 1 










0032 
0542 


0083 
0592 


0134 
0643 


0185 ! 0236 
0694 1 0745 


0287 
0796 


0338 
0847 


0389 
0898 




2 


930440 


0491 




3 


0949 


1000 


1051 


1102 


1153 


1204 1 1254 


1305 


1356 


1407 




4 


1458 


1509 


1560 


1610 


1661 


1 1712 1 1763 


1814 


1866 


1916 




Proportional Parts. 


DifE. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


63 


5.3 


10.0 


15.9 


21. 


2 


26.5 31.8 


37.1 




42.4 


47.7 


62 


5.2 


10.4 


15.6 


20. 


8 


26.0 31.2 


36.4 




41.6 


46.8 1 


61 


5.1 


10.2 


15.3 


20. 


4 


25.5 30.6 


35.7 




40.8 


46.9 


50 


5.0 


10.0 


15.0 


20. 





25.0 1 30.0 


35. C 




40.0 


46.0 
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TABLE 10.— tiOOARITIUia OF NUNBBB9. 



No. 855 L. 931.] [No. 899 L. 954. 1 


N. 





1 


2 


8 


4 


5 


6 


7 


8 


9 


Diff. 


855 


931966 


2017 


2068 


2118 


2169 


2220 


2271 


^322 


2372 


2423 




6 


2474 


2524 


2575 


2626 


2677 


2727 


2778 


2829 


2879 


2930 




7 


2981 


3031 


3082 


3133 


3183 


3234 


3285 


3335 


3386 


3437 




8 


3487 


3638 


3689 


3639 


3690 


3740 


3791 


3841 


3892 


3943 




9 


3993 


4044 


4094 


4145 


4195 


4246 


4296 


4347 


4397 


4448 




860 


4498 


4549 


4599 


4650 


4700 


4751 


4801 


4852 


4902' 


4963 




1 


5003 


5054 


5104 


5154 


5205 


5256 


5306 


6356 


5406 


6457 




2 


5507 


5558 


5606 


5668 


5709 


5769 


6809 


6860 


6010 


5960 




3 


6011 


6061 


6111 


6162 


6212 


6262 


6313 


6363 


6413 


6463 




4 


6514 


6564 


6614 


6666 


6715 


6765 


6815 


6865 


6916 


6966 




5 


7016 


7066 


7116 


7167 


7217 


7267 


7317 


7367 


7418 


7468 




6 


7518 


7568 


7618 


7668 


7718 


7769 


7819 


7869 


7919 


7969 




7 


8019 


8069 


8119 


8169 


8219 


8269 


8320 


8370 


8420 


8470 


50 


8 


8520 


8570 


8620 


8670 


8720 


8770 


8820 


8870 


8920 


8970 




9 


9020 


9070 


9120 


9170 


9220 


9270 


9320 


9369 


9419 


9469 




870 

1 


9519 


9569 


9619 


9669 


9719 


9769 


9819 


9869 


9918 


9968 




940018 


0068 


0118 


0168 


0218 


0267 


0317 


0367 


0417 


0467 


2 


0516 


0566 


0616 


0666 


0716 


0765 


0815 


0865 


0915 


0964 




3 


1014 


1064 


1114 


1163 


1213 


1263 


1313 


1362 


1412 


1462 




4 


1511 


1561 


1611 


1660 


1710 


1760 


1809 


1859 


1909 


1958 




5 


2008 


2058 


2107 


2157 


2207 


2256 


2306 


2355 


2406 


2455 




6 


2504 


2554 


2608 


2653 


2702 


2752 


2801 


2861 


2901 


2950 




7 


3000 


3049 


3099 


3148 


3198 


3247 


3297 


3346 


3396 


3445 




8 


3495 


3544 


3593 


3643 


3692 


3742 


3791 


3841 


3890 


3939 


• 


9 


3989 


4038 


4088 


4137 


4186 


4236 


4285 


4335 


4384 


4433 




880 


4483 


4532 


4581 


4631 


4680 


4729 


4779 


4828 


4877 


4927 




1 


4976 


6025 


5074 


5124 


5173 


6222 


5272 


6321 


5370 


6419 




2 


5469 


5518 


5567 


5616 


5665 


5716 


5764 


5813 


5862 


6912 




3 


5961 


6010 


6059 


6108 


6157 


6207 


6256 


6306 


6354 


6403 




4 


6452 


6501 


6551 


6600 


6649 1 


6698 


6747 


6796 


6845 


6894 




5 


6943 


6992 


7041 


7090 


7139 i 


7189 


7238 


7287 


7336 


7386 




6 


7434 


7483 


7532 


7581 


7630 


7679 


7728 


7777 


7826 


7875 


49 


7 


7924 


7973 


8022 


8070 


8119 


8168 


8217 


8266 


8316 


8364 




8 


8413 


8462 


8511 


8560 


8608 


8657 


8706 


8766 


8804 


8853 




9 


8902 


8951 


8999 


9048 


9097 i 


9146 


9196 


9244 


9292 


9341 




890 


9390 


9439 


9488 


9536 


9585 1 


9634 


9683 


9731 


9780 


9829 




1 


9878 


9926 


9975 




' 
















0024 
0511 


0073 
0560} 


0121 
0608 


0170 
0657 


0219 
0706 


0267 
0754 


0316 
0803 




2 


950365 


0414 


0462 




3 


0851 


0900 


0949 


0997 


1046 


1095 


1143 


1192 


1240 


1289 




4 


1338 


1386 


1435 


1483 


1532 


1580 


1629 


1677 


1726 


1776 




5 


1823 


1872 


1920 


1969 


2017 


2066 


2114 2163 


2211 


2260 




6 


2308 


2356 


2405 


2453 


2502 


2550 2599 2647 


2696 


2744 




7 


2792 


2841 


2889 


2938 


2986 


3034 3083 


3131 


3180 


3228 




8 


3276 


3325 


3373 


3421 


3470 


35i8 3566 


3615 


3663 


3711 




9 


3760 


3808 


3856 


3905 


3953 


4001 4049 

1 


4098 4146 


4194 




Proportional Parts. 


Diff. 


1 


2 


3 


4 


5 


6 


7 


8 


* 9 


61 


6.1 


10.2 


15.3 


20.4 


25.5 


30.6 


35.7 


40.8 


45.9 


60 


5.0 


10.0 


15.0 


20.0 


25.0 


30.0 


35.0 


40.0 


45.0 


49 


4.9 


9.8 


14.7 


19.6 


24.5 


29.4 


34.3 


39.2 


44.1 


48 


4.8 


9.6 


14.4 


19.2 


24.0 


28.8 j 33.6 


38.4 


43.2 
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TABLE 10.— LOaARITHttS OF NUMBERS. 



No. 900 L. 954.] 




[No. 944 L. 976. 


N. 





1 2 


S 


4 


6 6 j 7 


8 


9 


Diff. 


900 i 954243 


4291 1 4339 


4387 


4435 


4484 


4532 


4580 


4628 


4677 




1 


4725 


4773 


4821 


4869 


4918 


4966 


5014 


5062 


6110 


5158 




2 


5307 


5255 


5303 


5361 


5399 


5447 


5495 


5543 


6692 


5640 




3 


5688 


6736 


5784 


5832 


6880 


5928 


5976 


6024 


6072 


6120 




4 


6168 


6216 


6266 


6313 


6361 


6409 


6457 


6506 


6653 


6601 


48 


5 


6649 


6697 


6745 


6793 


6840 


6888 


6936 


6984 


7032 


7080 


6 


7128 


7176 


7224 


7272 


7320 


7368 


7416 


7464 


7512 


7559 




7 


7607 


7655 


7703 


7761 


7799 


7847 


7894 


7942 


7990 


8038 




8 


8086 


8134 


8181 


8229 


8277 


8326 


8373 


8421 


8468 


8616 




9 


8564 


8612 


8650 


8707 


8756 


8803 


8850 


8898 


8046 


8994 




910 


9041 


9089 


9137 


9186 


9232 


9280 


9328 


9375 


9423 


9471 




1 


9518 


9566 


9614 


9661 


9709 


9767 


9804 


9852 


9900 


9947 




2 


9995 






















0042 
0518 


0090 
0566 


0138 
0613 


0185 
0661 


0233 
0709 


0280 
0756 


0328 
0804 


0376 
0851 


0423 
0899 




3 


960471 




4 


0946 


0994 


1041 


1089 


1136 


1184 


1231 


1279 


1328 


1374 




5 


1421 


1469 


1516 


1563 


1611 


1658 


1706 


1753 


1801 


1848 




6 


1895 


1943 


1990 


2038 


20851 


2132 


2180 


2227 


2275 


2322 




7 


2369 


2417 


2464 


2511 


2559 


2606 


2653 


2701 


2748 


2795 




8 


2843 


2890 


2937 


2985 


3032 


3079 


3126 


3174 


8221 


3268 




9 


3316 


3363 


3410 


3457 


3504 


3552 


3599 


3646 


3693 


3741 




920 


3788 


3835 


3882 


3929 


3977 


4024 


4071 


4118 


4165 


4212 




1 


4260 


4307 


4354 


4401 


4448 


4495 


4542 


4590 


4637 


4684 




2 


4731 


4778 


4825 


4872 


4919 


4966 


5013 


6061 


5108 


6155 




3 


5202 


5249 


5296 


5343 


5390 


5437 


5484 


6531 


5678 


5625 




4 


5672 


6719 


5766 


5813 


5860 . 


5907 


5954 


6001 


6048 


6095 


47 


5 


6142 


6189 


6236 


6283 


6329 


6376 


6423 


6470 


6617 


6564 




6 


6611 


6658 


6705 


6752 


6799 


6845 


6892 


6939 


6986 


7033 




7 


7080 


7127 


7173 


7220 


7267 


7314 


7361 


7408 


7454 


7501 




8 


7548 


7595 


7642 


7688 


7735 


7782 


7829 


7875 


7922 


7969 




9 


8016 


8062 


8109 


8156 


8203 


8249 


8296 


8343 


8390 


8436 




930 


8483 


8530 


8576 


8623 


8670 


8716 


8763 


8810 


8856 


8903 




1 


8950 


8996 


9043 


9090 


9136 


9183 


.9229 


9276 


9323 


9369 




2 


9416 


9463 


9509 


9556 


9602 


9649 


9695 


9742 


9789 


9835 




3 


9882 


9928 


9975 


















0021 
0486 


0068 
0533 


0114 
0579 


0161 
0626 


0207 
0672 


0254 
0719 


0300 




4 


970347 


0393 


0440 


0765 




5 


0812 


0858 


0904 


0951 


0997 


1044 


1090 


1137 


1183 


1229 




6 


1276 


1322 


1369 


1415 


1461 


1508 


1554 


1601 


1647 


1693 




7 


1740 


1786 


1832 


1879 


1925 


1971 


2018 


2064 


2110 


2157 




8 


2203 


2249 


2295 


2342 


2388 


2434 


2481 


2527 


2573 


2619 




9 


2666 


2712 


2758 


2804 


2851 


2897 ' 2943 


2989 


3035 


3082 




940 


3128 


3174 


3220 


3266 


3313 


3359 ! 3405 


3451 


3497 


3543 




1 


3590 


3636 


3682 


3728 


3774 


3820 


3866 


3913 


39.59 


4005 




2 


4051 


4097 


4143 


4189 


4235 


4281 


4327 


4374 


4420 


4466 




3 


4512 


4558 


4604 


4650 


4696 


4742 


4788 


4834 1 4880 


4926 




4 


4972 


6018 


5064 


5110 


5156 


5102 


5248 


5294 ' 5340 


6386 I 46 1 






Propoi 


LTIONAl 


- PARTa 


DilT. 


1 


2 


3 


4 


^ 1 


6 


7 


3' 


8 


9 


47 


4.7 


9.4 


14.1 


18. 


8 


2 


3.5 


28.2 


32.9 


r.6 


42.8 


46 


4.6 


9.2 


13.8 


18. 


4 


2 


3,0 


27.6 


32.2 


36.8 


41.4 
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TAUB l«.-4iOOAJU'niM8 #F NUMBBBS. 



No. 945 L. 975.] (No. 989 L. 9d5. 


N. 





1 


2 


» 


4 ! 


5 


6 


7 


8 


9 

5845 


IMff. 


945 


975432 


5478 


5524 


6570 


5616 5662 


5707 


5753 


5799 




6 


5891 


5937 


5983 


6029 


6075 6121 


6167 


6212 


6258 


6304 




7 


6350 


6396 


6442 


6488 


6533 '} 6579 


6625 


6671 


6717 


6763 




8 


6808 


6854 


6000 


0946 


6992 


7037 


7083 


7129 


7175 


7220 




9 


7266 


7312 


73S8 


7403 


7449 


7495 


7541 


7586 


7632 


7678 




950 


7724 


7769 


7815 


7861 


7906 


7952 


7998 


8043 


8089 


8135 




1 


8181 


8226 


8272 


8317 


8363 ; 8409 


8454 


8500 


8546 


8591 




2 


8637 


8683 


8728 


8774 


8819 


8866 


8911 


8956 


9002 


9047 




3 


9093 


9138 


9184 


9230 


9275 


9321 


9366 


9412 


9457 


9503 




4 
5 


9548 


9594 


9639 


9685 


9730 


9776 


9821 


9867 


9912 


9958 
0412 




980003 


0049 


0004 


0140 


0185 


0231 


0276 


0333 


0S67 


6 


0458 


0503 


0549 


0694 


0640 


0685 


0730 


0776 


0821 


0867 




7 


0912 


0957 


1003 


1048 


1093 


1139 


1184 


1229 


1275 


1320 




8 


1366 


1411 


1456 


1501 


1547 


1592 


1637 


1683 


1728 


1773 




9 


1819 


1864 


1900 


1954 


2000 


2045 


2090 


2135 


2181 


2226 




960 


2271 


2316 


2362 


2407 


2462 


2497 


2643 


2588 


2633 


2678 




1 


2723 


2760 


2814 


2859 


2904 


2949 


2994 


3040 


3066 


3130 




2 


3175 


3220 


3265 


3310 


3356 


3401 


3446 


3491 


3536 


3581 




3 


3626 


3671 


3716 


3762 


3807 


3852 


3897 


3942 


3987 


4032 




4 


4077 


4122 


4167 


4212 


4257 


4302 


4347 


4392 


4437 


4482 


45 


5 


4527 


4572 


4617 


4662 


4707 


4752 


4797 


4842 


4887 


4932 


6 


4977 


5022 


5067 


5112 


6157 


5202 


5247 


5292 


5337 


5382 




7 


5426 


5471 


5516 


5561 


5606 


5651 


5696 


5741 


5786 


5830 




8 


5875 


5920 


5965 


6010 


6055 


6100 


6144 


6189 


6234 


6279 




9 


6324 


6369 


6413 


6458 


6503 


6548 


6593 


6637 


6682 


6727 




970 


6772 


6817 


6861 


6906 


0951 


6996 


7040 


7085 


7130 


7175 




1 


7219 


7264 


7309 


7353 


7398 


7443 


7488 


7532 


7677 


7622 




2 


7666 


7711 


7756 


7800 


7845 


7890 


7934 


7979 


8024 


8068 




3 


8113 


8157 


8202 


8247 


8391 


8336 


8381 


8425 


8470 


8514 




4 


8559 


8604 


8648 


8603 


8737 


8782 


8826 


8871 


8916 


8960 




5 


9005 


9049 


9094 


9138 


9183 


9227 


9272 


9316 


9361 


9405 




6 


9450 


9494 


9539 


9583 


9628 


9672 


9717 


9761 


9806 


9850 




7 


9895 


9939 


9983 


















0028 
0472 


0072 
0516 


0117 
0561 


0161 
0605 


0206 
0650 


0250 
0694 


0294 
0738 




8 


990339 


0383 


0428 




9 


0783 


0827 


0871 


0916 


0960 


1004 


1049 


1093 


1137 


1182 




980 


1226 


1270 


1315 


1359 


1403 


1448 


1492 


1636 


1580 


1625 




1 


1669 


1713 


1758 


1802 


1846 


1890 


1935 


1979 


2023 


2067 




2 


2111 


2156 


2200 


2244 


2288 


2333 


2377 


2421 


2465 


2509 




3 


2554 


2598 


2642 


2686 


2730 


2774 


2819 


2863 


2907 


2951 




4 


2995 


3039 


3083 


3127 


3172 


3216 


3260 


3304 


3348 


3392 




5 


3436 


3480 


3524 


3568 


3613 


3657 


3701 


3745 


3789 


3833 




6 


3877 


3921 


3965 


4009 


4063 


4097 


4141 


4185 


4229 


4273 




7 


4317 


4361 


4405 


4449 


4493 


4537 


4681 


4625 


4669 


4713 


44 


8 


4757 


4801 


4845 


4889 


4933 


4977 


5021 


5065 


5108 


5152 




9 


5196 


5240 


5284 


5328 


5372 


5416 


5460 


5504 


5547 


5591 




Proportional Parts. 


DIfl. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


46 


4.6 


9.2 


13.8 


18.4 


23.0 


27.6 


32.2 


36.8 


41.4 


45 


4.5 


9.0 


13.5 


18.0 


22.5 


27.0 


31.5 


36.0 


40.5 


44 


4.4 


a8 


13.2 


17.6 


22.0 


20.4 


30.8 


35.2 


39.6 


43 


4.3 


8.6 


12.9 


17.2 


21.5 


25.8 


30.1 


34.4 


38.7 
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TABLB le.-fcOeAJtITHMS OF NVMBBBS. 



NO.990L.9QA.1 






[No. 999 L. 999. 


N. 





1 


2 


S 


4 


1 * 

1 


6 


7 


8 


9 


Diflf. 


990 


995635 


5679 


5723 


6767 


5811 


5854 


5896 


5942 


5986 


6030 




1 


6074 


6117 


6161 


6205 


6249 


6293 


6337 


6380 


6424 


6468 


44 


2 


6512 


6555 


6509 


6643 


6687 


6731 


6774 


6818 


6862 


6906 




3 


6949 


6993 


7037 


7080 


7124 


7168 


7212 


7255 


7299 


7343 




4 


7386 


7430 


7474 


7517 


7561 


7605 


7648 


7692 


7736 


7779 




5 


7823 


7867 


7910 


7954 


7998 


8041 


8085 


8129 


8172 


8216 




6 


8259 


8303 


8347 


8390 


8434 


8477 


8521 


8564 


8608 


8652 




7 


8695 


8739 


8782 


8826 


8869 


8913 


8956 


9000 


9043 


9087 




8 


9131 


9174 


9218 


9261 


9305 


9348 


9392 


9435 


9479 


9522 




9 


9565 


9609 


9652 


9696 


9739 


9783 


9826 


9870 


9913 


9957 


43 
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TABLB ll.-CeNTEBGBNCY 0F MERIBUNS, SIX MILES LONG AND SIX 
MILES APART, AND DIFFERENCES OF LATITUDE AND LONGITUDE. 



Lat. 


Convergency. 


Difference of longitude 
per range. 


Difference of latitude 
for— 


On the 
paraUeL 


Angle. 


In arc. 


In time. 


ImL 


ITp. 


e 

25 

26. 
27 
28 
29 


Lhs. 
33.9 
35.4 
37.0 
38.6 
40.2 


2 25 
2 32 
2 39 
2 46 
2 53 


5 44.34 
5 47.20 
5 50.22 
5 53.40 
5 56.74 


Seconds. 
22.96 
23.15 
23.35 
23.56 
23.78 


0.871 


5.229 


30 
31 
32 
33 
34 


41.9 
43.6 
45.4 
47.2 
49.1 


3 
3 7 
3 15 
3 23 
3 30 


6 0.26 
6 3.97 
6 7.87 
6 11.96 
6 16.26 


24.02 
24.26 
24.52 
24.80 
25.08 


0.871 


5.225 


35 
36 
37 
38 
39 


50.9 
52.7 
54.7 
56.8 
58.8 


3 38 
3 46 

3 55 

4 4 
4 13 


6 20.78 
6 25.53 
6 3a52 
6 35.76 
6 41.27 


25.39 
25.70 
26.03 
26.38 
26.75 


0.870 


6.221 


40 
41 
42 
43 
44 


60.9 
63.1 
65.4 
67.7 
70.1 


4 22 
4 31 
4 41 

4 51 

5 1 


6 47.06 
6 53.15 

6 59.56 

7 6.29 
7 13.39 


27.14 
27.54 
27.97 
28.42 
28.89 


0.860 


5.216 


45 
46 

47 
48 
49 


72.6 
75.2 
77.8 
80.6 
83.5 


5 12 
5 23 
5 34 
5 46 
5 59 


7 20.86 
7 28.74 
7 37.04 
7 45.80 
7 55.05 


29.39 
29.92 
30.47 
31.05 
31.67 


0.869 


5.211 


50 
51 
52 
53 
54 


86.4 
89.6 
92.8 
96.2 
99.8 


6 12 
6 25 
6 39 

6 54 

7 9 


8 4.83 
8 15.17 
8 26.13 
8 37.76 
8 50.07 


32.32 
33.03 
33.74 
34.63 
35.34 


0.868 


6.207 


55 
66 
57 

58 
59 


103.5 
107.5 
111.6 
116.0 
120.6 


7 25 

7 42 

8 
8 19 
8 38 


9 3.18 
9 17.12 
9 31.97 
9 47.83 
10 4.78 


36.22 
37.14 
38.13 
39.19 
40.32 


0.867 


5.202 


60 
61 
62 
63 
64 


125.5 
130.8 
136.3 
142,2 
148.6 


8 59 

9 22 
9 46 

10 11 
10 38 


10 22.94 

10 42.42 

11 3.38 
11 25.97 
11 50.37 


41.52 
42.83 
44.22 
45.73 
47.36 


0.866 


6.198 


65 
66 
67 
68 
69 


155.0 
162.8 
170.7 
179.3 
188.7 


11 8 

11 39 

12 13 

12 51 

13 31 


12 16.82 

12 46.56 

13 16.88 

13 51.15 

14 28.77 


49.12 
61.04 
53.12 
65.41 
67.92 


0.866 


6.195 


70 


199.1 


14 15 


16 10.26 


60.68 


0.866 


5.193 
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TABLE n.— AZmtJTIiS OP THE TAN«SNT TO THE PARALLEL. 



Lat. 


Iml. 


2 mi. 


3 mi. 


4 mi. 


5 mi. 


6 mi. 


e 


. , 


, 


e / 


/ 


/ 


e t 


25 


89 59.6 


89 59.2 


89 58.8 


89 58.4 


89 58.0 


89 57.6 


20 


59.6 


59.2 


58.7 


58.3 


67.9 


57.5 


27 


59.6 


59.1 


58.7 


58.2 


57.8 


57.4 


28 


59.5 


59.1 


58.6 


58.2 


57.7 


57.2 


23 


69.5 


59.0 


58.6 


58.1 


67.6 


57.1 


30 


59.5 


59.0 


58.5 


58.0 


67.5 


57.0 


31 


59.5 


59.0 


58.4 


57.9 


67.4 


56.9 


32 


6a 5 


58.9 


58.4 


57.8 


67.3 


66.8 


33 


t3.4 


58.9 


58.3 


57.7 


67.2 


56.6 


34 


59.4 


58.8 


68.2 


57.7 


57.1 


56.6 


35 


59.4 


58.8 


58.2 


57.6 


57.0 


56.4 


36 


59.4 


58.7 


58.1 


57.5 


56.9 


56.2 


37 


59.3 


58.7 


58.0 


67.4 


56.7 


56.1 


88 


69.3 


58.6 


- 58.0 


57.3 


56.6 


55.9 


39 


59.3 


68.6 


57.9 


67.2 


56.5 


55.8 


40 


59.3 


58.5 


57.8 


67.1 


56.4 


66.6 


41 


59.2 


58.5 


57.7 


67.0 


66.2 


65.5 


42 


59.2 


58.4 


57.7 


56.9 


66.1 


65.3 


48 


59.2 


58.4 


57.6 


56.8 


56.0 


65.2 


44 


59.2 


58.3 


57.5 


66.7 


65.8 


55.0 


45 


59.1 


58.3 


57.4 


56.5 


65.7 


54.8 


46 


59.1 


58.2 


57.3 


56.4 


55.5 


54.6 


47 


59.1 


58.1 


57.2 


56.3 


65.4 


54.4 


48 


59.0 


58.1 


57.1 


56.2 


65.2 


54.2 


49 


59.0 


58.0 


57.0 


56.0 


55.0 


54.0 


50 


59.0 


57. fl 


56.9 


55.9 


54.8 


53.8 


51 


58.9 


57.. 


56.8 


55.7 


64.0 


53.6 


52 


58.9 


57.8 


56.7 


65.6 


54.5 


53.4 


53 


58.8 


57.7 


56.6 


55.4 


54.2 


53.1 


54 


68.8 


57.6 


56.4 


55.2 


64.0 


52.8 


55 


58.8 


57.5 


56.3 


65.1 


63.8 


52.6 


56 


58.7 


57.4 


56.2 


64.9 


53.6 


62.3 


57 


58.7 


57.3 


56.0 


54.7 


63.3 


52.0 


58 


58.6 


57.2 


55.8 


54.5 


53.1 


5L7 


59 


58.6 


57.1 


55.7 


54.2 


62.8 


51.4 


60 


58.5 


57.0 


55.5 


54.0 


52.5 


5L0 


61 


58.4 


56.9 


55.3 


53.8 


62.2 


60.6 


62 


58. 4 


56.7 


55.1 


53.5 


61.9 


5a2 


63 


58.3 


56.6 


54.9 


63.2 


51.5 


49.8 


64 


58.2 


56.5 


54.7 


52.9 


51.1 


49.4 


65 


58.1 


56.3 


54.4 


62.6 


50.7 


48.9 


66 


58.1 


56.1 


54.2 


62.2 


60.3 


48.4 


67 


58.0 


55.9 


53.9 


61.8 


49.8 


47-8 


68 


57. & 


55.7 


53.6 


51.4 


49.3 


47.2 


69 


57.8 


55.5 


53.2 


61.0 


48.8 


46.5 


70 


89 57.6 


89 65.3 


89 52.9 


89 60.5 


89 48.1 


89 45.8 
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TABLE 18.--0FFffleTS, IN CIKKS, FB01I TBE TAiraENT Ta THE PARALLEL* 



Lat. 


1 


Imi 


in£ 


2 ml. 


S^ 


3mi. 


S^ 


4 mi. 


S 


6 ml. 


S^ 


6 mi. 


o 

26 










2 


3 


4 


6 


8 


10 


12 


14 


17 


26 










2 


3 


4 


6 


8 


10 


12 


15 


18 


27 









2 


3 


5 


6 


8 


10 


13 


16 


18 


28 









2 


3 


5 


7 


9 


11 


13 


16 


19 


29 









2 


3 


5 


7 


9 


11 


14 


17 


20 


30 









2 


4 


6 


7 


9 


12 


15 


18 


21 


31 









2 


4 


5 


7 


10 


12 


15 


18 


22 


32 









3 


4 


6 


8 


10 


13 


16 


19 


23 


33 









3 


4 


6 


8 


10 


13 


16 


20 


24 


34 







2 


3 


4 


6 


8 


11 


14 


17 


21 


25 


35 







2 


3 


4 


6 


8 


11 


14 


18 


21 


25 


36 







2 


3 


5 


7 


9 


12 


15 


18 


22 


26 


37 







2 


3 


6 


7 


9 


12 


15 


19 


23 


27 


•38 


d 




2 


3 


6 


7 


10 


13 


16 


2a 


24 


38 


39 







2 


3 


5 


7 


10 


13 


17 


20 


25 


29 


40 







2 


3 


5 


8 


10 


14 


17 


21 


26 


98 


41 







2 




5 


8 


11 


14 


18 


22 


27 


S2 


42 


e 




2 




6 


8 


11 


15 


18 


23 


27 


38 


43 







2 




6 


8 


11 


16 


19 


24 


28 


84 


44 







2 




6 


9 


12 


16 


20 


24 


29 


85 


45 


6 




2 




6 


9 


12 


16 


20 


25 


30 


36 


46 







2 




7 


9 


13 


17 


21 


96 


32 


38 


47 







2 




7 


10 


13 


17 


22 


27 


33 


39 


48 







3 




7 


10 


14 


18 


23 


28 


34 


40 


49 







3 


5 


^ 


10 


14 


19 


23 


29 


36 


42 


50 







3 


5 


8 


11 


16 


19 


24 


30 


36 


43 


51 







3 


5 


8 


11 


15 


20 


25 


31 


38 


45 


52 







3 


5 


8 


12 


16 


21 


26 


32 


39 


46 


63 







3 


5 


8 


12 


16 


21 


27 


33 


40 


48 


54 


e 




3 


6 


9 


12 


17 


22 


28 


85 


42 


50 


55 





. 


3 


6 


9 


13 


18 


23 


29 


36 


43 


62 


56 


e 




3 


6 


9 


13 


18 


24 


30 


87 


45 


64 


57 







3 


6 


10 


14 


19 


25 


31 


39 


47 


66 


58 







4 


6 


10 


14 


20 


26 


33 


40 


49 


58 


69 







4 


7 


10 


15 


20 


27 


34 


42 


51 


60 


60 







4 


7 


11 


16 


21 


2d 


35 


44 


63 


1 83 


61 







4 


7 


11 


16 


22 


29 


37 


45 


66 


85 


62 







4 


8 


12 


17 


23 


ao 


38 


47 


67 


86 


63 







4 


8 


12 


18 


24 


32 


40 


49 


60 


71 


64 


1 




5 


8 


13 


19 


25 


33 


42 


62 


62 


74 


65 


1 


2 


5 


9 


13 


19 


26 


34 


44 


54 


65 


78 


66 


1 


2 


5 


9 


14 


20 


28 


36 


46 


67 


68 


81 


67 


1 


2 


5 


9 


15 


21 


29 


38 


48 


69 


72 


85 


68 


1 


2 


6 


10 


16 


22 


30 


40 


50 


m 


75 


90 


69 


1 


3 


6 


10 


16 


24 


32 


42 


53 


66 


79 


94 


70 


1 


3 


* 6 


11 


17 


25 


34 


44 


56 


^ 


.84 


100 
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TABLE 14.*AZ[]nrrH8 OF tBE SECAMT. 



UL 


OmL 


ImL 


2 mi. 


3 mi. 


Deflection 
ans^ 6 ml. 


• 


• t 


e t 


e / 




r n 


2ft 


80 58.8 


89 60.2 


89 60.6 


90* 


2 25 


30 


58.7 


60.2 


50.6 


E orW. 


2 32 


27 


58.7 


60.1 


60.6 


it U ti 


2 39 


28 


58.6 


60.1 


60.5 


it II it 


2 46 


29 


68.6 


60.0 


59.5 


it (( it 


2 53 


30 


58.5 


50.0 


59.6 


H <( II 


3 


31 


58.4 


50.0 


60.5 


II II II 


3 7 


82 


68.4 


58.9 


59.5 


tt ti II 


3 15 


38 


68.3 


58.9 


60.4 


II II II 


3 23 


34 


68.2 


58.8 


59.4 


II <i <i 


3 30 


3ft 


58.2 


58.8 


69.4 


ti it it 


3 38 


3ft 


68.1 


58.7 


59.4 


ti it it 


3 46 


37 


68.0 


58.7 


59.3 


ti ti it 


3 55 


88 


68.0 


58.6 


69.3 


ti it it 


4 4 


89 


57.9 


58.6 


59.3 


a it a 


4 13 


40 


57.8 


58.5 


69.3 


ti it it 


4 22 


41 


57.7 


68.6 


69.2 


it it it 


4 31 


42 


67.7 


68.4 


60.2 


it it it 


4 41 


48 


67.6 


58.4 


69.2 


it it It 


4 51 


44 


57.5 


58.3 


69.2 


II it ti 


5 1 


45 


57.4 


58.3 


60.1 




5 12 


46 


57.3 


58.2 


69.1 


it it it 


5 23 


47 


57.2 


58.1 


69.1 


it It it 


5 34 


48 


57.1 


58.1 


59.0 


it it it 


5 46 


40 


67.0 


58.0 


69.0 


it It a 


5 59 


50 


56.9 


57.9 


59.0 


it ft it 


6 12 


51 


56.8 


57.9 


58.9 


It it it 


6 25 


52 


56.7 


57.8 


68.9 


it It it 


6 39 


58 


66.6 


67.7 


58.8 


it ft it 


6 54 


54 


56.4 


57.6 


68.8 


it it it 


7 9 


55 


66.3 


57.6 


58.8 


it ti it 


7 25 


5ft 


56.2 


57.4 


58.7 


it ti it 


7 42 


57 


66.0 


57.3 


68.7 


it it a 


8 


58 


66.8 


57.2 


68.6 


it a it 


8 19 


50 


56.7 


57.1 


68.6 


It it it 


8 38 


60 


66.5 


57.0 


68.6 


it it It 


8 69 


61 


65.3 


66.9 


68.4 


It It It 


9 22 


62 


65.1 


56.7 


68.4 


ti It ti 


46 


63 


64.0 


56.6 


68.3 


it tt ti 


10 11 


64 


64.7 


56.5 


68.2 


it tt ti 


10 38 


65 


64.4 


56.3 


58.1 


It It i( 


11 8 


66 


64.2 


56.1 


68.1 


II II II 


11 39 


67 


63.9 


55.9 


68.0 


II II <i 


12 13 


68 


63.6 


55.7 


67.9 


It tt 1* 


12 51 


60 


63.2 


55.5 


67.8 


It 11 i< 


IB 31 


70 


80 52.^ 


89 55.3 


89 57.6 


M « « 


14 16 


6inL 


5mL 


4 mi. 


3 mi. 





ao2 



TABLE 16.-0rr8ETS, IM LINKS, FSeif THB SECANT TO THE PABALLBL. 



Lat. 


Omi 


HmL 


Iml 


IHmi 


2 mi. 


2HmL 


3mL 


o 

2S 


2N. 


IN. 





IS. 


IS. 


2S. 


2S. 


26 


2 









1 


2 


2 


27 


3 









2 


2 


2 


28 


3 









2 


2 


2 


29 


3 









2 


2 


2 


30 . 


3 









2 


2 


2 


31 


3 









2 


2 


2 


33 


3 









2 


2 


3 


33 


3 









2 


2 


3 


34 


3 


2 







2 


3 


3 


35 




2 







2 


3 


3 


36 




2 







2 


8 


3 


37 




2 







2 


3 


3 


38 




2 







2 


3 


3 


39 




2 







2 


3 


8 


40 




2 


e 


1 


3 


8 


8 


41 




2 





2 


3 


3 


4 


42 




2 





2 


3 


3 


4 


43 




2 





2 


3 


4 


4 


44 




2 





2 


8 


4 


4 


45 




2 





2 


3 


4 


4 


46 




2 





2 


3 


4 


4 


47 




2 





2 


3 


4 


4 


48 




3 





2 


3 


4 


4 


49 




3 





2 


3 


4 


5 


60 




3 





2 


4 


4 


5 


51 




3 





2 


4 


5 


5 


52 




3 





2 


4 


5 


5 


53 




3 





2 


4 


5 


5 


54 




3 





2 


4 


6 


6 


55 




3 





3 


4 


5 


6 


56 




3 





3 


4 


6 


6 


57 


8 


3 





3 


5 


6 


6 


58 


8 







3 


5 


6 


6 


59 


8 







8 


5 


6 


7 


60 


9 







8 


5 


7 


7 


«l 


9 







3 


5 


7 


7 


62 


9 







8 


6 


7 


8 


63 


10 







3 


6 


7 


8 


64 


10 







4 


6 


8 


8 


65 


11 









6 


8 


9 


66 


11 









7 


8 


9 


67 


12 









7 


9 


9 


68 


12 


6 







7 


9 


10 


69 


13 


6 







8 


10 


10 


70 


14 N. 


6N. 





6S. 


8 8. 


10 S. 


US. 


6mi 


6Hmi 


5mi. 


4HmL 


4mL 


3Hmi 


3mi 



TABIf 


1C*-LE1VGTH8 <^ ABOS OF THl EARTH'S SOtFAClS* 


Lengtks of degrees of the paraUel. 


Lengths of degrees of 
the meridian. 


Lat. 


Statute 
miles. 


Lat. 


Statute ' 
miles. 1 


Lat. 


Statute 
miles. 


25 


62.729 


47 80 


1 
46.818 


25 


68.829 


30 


62.473 


48 


46.372 


26 


68.839 


26 


62.212 


80 


45.922 1 


27 


68.848 


30 


61.946 


49 


45.469 


28 


68.858 


27 


61.676 


80 


45.012 


29 


68.860 


30 


61.401 


50 


44.662 


30 


68.879 


28 


61.122 


30 


44.088 


31 


68.890 


30 


60.837 


51 


43.621 


32 


68.901 


29 


60.648 


30 


43.150 


33 


68.912 


30 


60.254 


52 


42.676 


34 


68.923 


30 


59.956 


30 


42.199 


35 


68.935 


30 


59.653 


53 


41.719 


36 


68.946 


31 


59.345 


30 


41.235 


37 


68.968 


30 


59.033 


54 


40.749 


38 


68.960 


32 


58.716 


80 


40.259 


39 


68.981 


30 


58.396 


55 


39.766 


40 


68.993 


33 


58.071 


30 


39.270 


41 


69.006 


30 


57.741 


56 


38.771 


42 


69.018 


34 


57.407 


80 


38.269 


43 


69.030 


30 


57.068 


67 


87,764 


44 


69.042 


35 


56.725 


30 


37.256 


45 


69.054 


30 


56.378 


58 


36.745 


46 


69.066 


86 


56.027 


30 


36.232 


47 


69.079 


30 


55.671 


59 


85.716 


48 


69.091 


37 


55.311 


80 


35.196 


49 


69.108 


30 


54.947 


60 


34.674 


50 


69.115 


38 


54.579 


30 


34. 150 


61 


69.127 


30 


54.206 


61 


33.623 1 


62 


69.139 


89 


53.829 


30 


83.0&3 


63 


69.151 


30 


53.448 


62 


32.560 


54 


69.163 


40 


53.063 


80 


32.025 


55 


69.175 


30 


52.674 


63 


31.488 


66 


69.186 


41 


52.281 


80 


30.948 


67 


69.197 


30 


51.884 


64 


30.406 


68 


69.209 


42 


51.483 


80 


29.862 


69 


69.220 


30 


51.078 


65 


29.315 


60 


69.^ 


43 


50.669 


30 


28.766 


61 


69.241 


30 


50.257 


66 


28.215 


62 


69.251 


44 


49.840 


30 


27.661 


63 


69.261 


30 


49. 419 


67 


27.106 


64 


69.271 


45 


48.995 


80 


26.548 


65 


69.281 
^9.290 


30 


48.567 


68 


25.988 


66 


46 


48. 136 


80 


25.426 


67 


69.299 


30 


47.700 


69 


24.862 • 


68 


69.308 


47 


47.261 


30 


24.297 


69 


69.316 


47 30 


46.818 


70 


23.729 


-0 


69.324 



The lengths of degrees of the meridian are tabulated to correspond to the length of 
the arc of which the tabulated latitude is the middle, thus the quantity 68.993, oppo- 
site latitude 40* O' is the number of miles between latitude 39" 30' and 40* 30'. 

The above table is an abridgment ot a table published by the U. S. Coast and 
Geodetic Survey based on the values of the Clarke spheroid. 
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ViiBIiE I7.-*APFABBNT TIME 99 SimSBT FOB N. BBOIiINATIONS, «B 
SUNBISE FOB S. DECLINATIONS. 



Sun's 


Latitude. 












Decl. 


25" 


30* 


35" 


40' 


45- 


• / 


h m 


h m 


h m 


h m 


h m 





6 


6 


6 


6 


6 


1 


6 2 


6 2 


6 3 


6 3 


6 4 


2 


6 4 


6 5 


6 6 


6 7 


6 8 


3 


6 6 


ft 7 


6 8 


6 10 


6 12 


4 


6 7 


6 9 


6 11 


6 13 


6 16 


5 


6 9 


6 12 


6 14 


6 17 


6 20 


6 


6 11 


6 14 


6 17 


6 20 


6 24 


7 


6 13 


6 16 


6 20 


6 24 


6 28 


8 


6 15 


6 19 


6 23 


6 27 


6 32 


9 


6 17 


6 21 


6 25 


6 31 


6 36 


10 


6 19 


6 23 


6 28 


6 34 


6 41 


11 


6 21 


6 26 


6 31* 


6 38 


6 45 


12 


6 23 


6 28 


6 34 


6 41 


6 49 


13 


6 25 


6 31 


6 37 


6 45 


6 53 


14 


6 27 


6 33 


6 40 


6 48 


6 58 


15 


6 29 


6 36 


6 43 


6 52 


7 2 


16 


6 31 


6 38 


6 46 


6 56 


7 7 


17 


6 33 


6 41 


6 49 


6 59 


7 11 


18 


6 35 


6 43 


6 53 


7 3 


7 16 


19 


6 37 


6 46 


6 56 


7 7 


7 21 


20 


6 39 


6 49 


6 59 


7 11 


7 25 


21 


6 41 


6 51 


7 2 


7 15 


7 30 


22 


6 43 


6 54 


7 6 


7 19 


7 35 


23 


6 46 


6 57 


7 9 


7 23 


7 40 


23 27 


6 47 


6 58 


7 11 


7 25 


7 43 


Sun's 


Latitude. 












Decl. 


50" 


55- 


60** 


65" 


70* 


o , 


li m 


h m 


h m 


h m 


h m 





6 


6 


6 


6 


6 


1 


6 5 


6 6 


6 7 


6 9 


6 11 


2 


6 10 


6 11 


6 14 


6 17 


6 22 


3 


6 14 


6 17 


6 21 


6 26 


6 33 


4 


6 19 


6 23 


6 28 


6 34 


6 44 


5 


6 24 


6 29 


6 35 


6 42 


6 56 


6 


6 29 


6 35 


6 42 


6 52 


7 7 


7 


6 34 


6 40 


6 49 


7 


7 19 


8 


6 39 


6 46 


6 56 


7 10 


7 31 


9 


6 44 


6 52 


7 4 


7 19 


7 43 


10 


6 49 


6 58 


7 11 


7 29 


7 56 


11 


6 54 


7 4 


7 19 


7 39 


8 9 


12 


6 59 


7 11 


7 26 


7 48 


8 23 


13 


7 4 


7 17 


7 34 


7 59 


8 37 


14 


7 9 


7 23 


7 42 


8 9 


8 53 


15 


7 14 . 


7 30 


7 51 


8 20 


9 10 


16 


7 20 


7 37 


7 59 


8 32 


9 28 


17 


7 25 


7 44 


8 8 . 


8 44 


9 48 


18 


7 31 


7 51 


8 17 


8 57 


10 13 


19 


7 37 


7 58 


8 26 


9 10 


10 44 


20 


7 43 


8 5 


8 36 


9 25 


12 00 


21 


7 49 


8 13 


8 47 


9 42 




22 


7 55 


8 21 


8 58 


10 




23 


8 2 


8 29 


9 9 


10 22 




23 27 


8 5 


8 33 


9 15 


10 34 
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YABIiS ia.--OOfrTBBSION OF DB0B8E8 TO TIME, AND TIVB TO DC0BBBS. 



To reduce degrees to time. 


To reduce time to degrees. 


e 


H. 


M. 


• 


H.lf. 


1 


1 B 


W 


1 


M. 


9 f 


M. 


• / 


' 


M. 


S. 


/ 


M.S. 


S. 


/ // 


S. 


/ // 


// 


S. 


T. 


// 


S.T. 


T. 


// //. 


T. 


// //r 


1 





4 


51 


3 24 


101 


6 44 


1 


15 


1 


15 


51 


12 45 


2 





8 


52 


3 28 


102 


6 48 


m 


22H 


2 


030 


52 


13 


3 





12 


53 


3 32 


103 


652 


2 


30 


3 


45 


53 


13 15 


4 





16 


54 


3 36 


104 


6 56 


2H 


37H 


4 


1 


54 


13 30 


5 





20 


55 


3 40 


105 


7 


3 


45 


5 


1 15 


55 


13 45 


6 





24 


56 


3 44 


106 


7 4 


3H 


52M 


6 


1 30 


56 


14 


7 





28 


57 


3 48 


107 


7 8 


4 


60 


7 


145 


57 


14 15 


8 





32 


58 


3 52 


108 


7 12 


^H 


67H 


8 


2 


58 


14 30 


9 





36 


59 


3 56 


109 


7 16 


5 


75 


9 


2 15 


59 


14 45 


10 





40 


60 


4 


110. 


7 20 


5H 


82H 


10 


2 30 


60 


15 


11 





44 


61 


4 4 


115 


7 40 


6 


90 


11 


2 45 


61 


15 15 


12 





48 


62 


4 8 


120 


8 


6H 


97^ 


12 


3 


62 


15 30 


13 





52 


63 


4 12 


125 


8 20 


7 


105 


13 


3 15 


63 


15 45 


14 





56 


64 


4 16 


130 


8 40 


7H 


112^ 


14 


330 


64 


16 


15 


1 





65 


4 20 


135 


9 


8 


120 


15 


3 45 


65 


16 15 


16 




4 


66 


4 24 


140 


920 


8H 


127H 


16 


4 


66 


16 30 


17 




8 


67 


4 28 


145 


9 40 


9 


135 


17 


4 15 


67 


16 45 


18 




12 


68 


4 32 


150 


10 


m 


142H 


18 


4 30 


68 


17 


19 




16 


69 


4 36 


155 


10 20 


10 


150 


19 


4 45 


69 


17 15 


20 




20 


70 


4 40 


160 


10 40 


lOH 


157H 


20 


5 


70 


17 30 


21 




24 


71 


4 44 


165 


11 


11 


165 


21 


5 15 


71 


17 45 


22 




28 


72 


4 48 


170 


11 20 


UH 


172^ 


22 


530 


72 


18 


23 




32 


73 


4 52 


175 


11 40 


12 


180 


23 


5 45 


73 


18 15 


24 




36 


74 


4 56 


180 


12 


12H 


187H 


24 


6 


74 


18 30 


25 




40 


75 


5 


185 


12 20 


13 


195 


25 


6 15 


75 


18 45 


26 




44 


76 


5 4 


190 


12 40 


13H 


202H 


26 


6 30 


76 


19 


27 




48 


77 


6 8 


195 


13 


14 


210 


27 


6 45 


77 


19 15 


28 




52 


78 


6 12 


200 


13 20 


14H 


217H 


28 


7 


78 


19 30 


29 




56 


79 


6 16 
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13 40 


15 


225 


29 


7 15 


79 


19 45 


30 


2 





80 


5 20 


210 


14 


I5y2 


232M 


30 


730 


80 


20 


31 


2 


4 


81 


5 24 


215 


14 20 


16 


240 


31 


7 45 


81 


20 15 


32 


2 


8 


82 


5 28 


220 


14 40 


16H 


247K 


32 


8 


82 


20 30 


33 


2 


12 


83 


5 32 


225 


15 


17 


255 


33 


8 15 


83 


20 45 


34 


2 


16 


84 


5 36 


230 


15 20 


i7y2 


262H 


34 


830 


84 


21 


35 


2 


20 


85 


5 40 


235 


15 40 


18 


270 


35 


8 45 


85 


21 15 


36 


2 


24 


86 


5 44 


240 


16 


18H 


277H 


36 


9 


86 


21 30 


37 


2 


28 


87 


5 48 


245 


16 20 


19 


285 


37 


9 15 


87 


21 45 


38 


2 


32 


88 


5 52 


250 


16 40 


19H 


292H 


38 


930 


88 


22 


39 


2 


36 


89 


5 56 


255 


17 


20 


300 


39 


9 45 


89 


22 15 


40 


Z 


40 


90 


6 


260 


17 20 


20H 


307^ 


-40 


10 


90 


22 30 


41 


2 


44 


91 


6 4 


270 


18 


21 


315 


41 


10 15 


91 


22 45 


42 


2 


48 


92 


6 8 


280 


18 40 


21M 


3221^ 


42 


10 30 


92 


23 


43 


2 


52 


93 


6 12 


290 


19 20 


22 


330 


43 


10 45 


93 


23 15 


44 


2 


56 


94 


6 16 


300 


20 


22H 


337^ 


44 


11 


94 


23 30 


45 


3 





95 


6 20 


310 


20 40 


23 


345 


45 


11 15 


95 


23 45 


46 


3 


4 


96 


6 24 


320 


21 20 


23>$ 


352H 


46 


11 30 


96 


24 


47 


3 


8 


97 


6 28 


330 


22 


24 


360 


1 47 


11 45 


97 


24 15 


48 


3 


12 


98 


6 32 


340 


22 40 






1 48 


12 


98 


24 30 


49 


3 


16 


99 


6 36 


350 


23 20 






49 


12 15 


99 


24 45 


50 


3 


20 


100 

1 


6 40 


360 


24 






50 


12 30 


100 


25 
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TABbB 19.-SID»ftBAIi CONYfiESIONS. 













Longitude. 












0' 


O' 


2^30' 


5*'0' 


7*30' 


WO' 


12* SC 


15»0' 










Minutes. 








Long. 

• 


Hours. 







10 


20 


30 


40 


50 


60 


m 


a 


m a 


m a 


m a 


m a 


m a 


m a 














2 


3 


5 


7 


8 


10 


15 


1 





10 


11 


13 


15 


16 


18 


20 


30 


2 





20 


21 


23 


25 


26 


28 


30 


45 


3 





30 


31 


33 


34 


36 


38 


39 


60 


4 





39 


41 


43 


44 


46 


48 


49 


75 


5 





49 


51 


53 


54 


56 


57 


59 


90 


6 





59 


1 1 


1 2 


1 4 


1 6 


1 7 


1 9 


105 


7 


1 


9 


1 11 


1 12 


1 14 


1 15 


1 17 


1 19 


120 


8 


1 


19 


1 20 


1 22 


1 24 


1 25 


1 27 


1 29 


135 


9 


1 


29 


1 30 


1 32 


1 34 


1 35 


1 37 


1 38 


150 


10 


1 


38 


1 40 


1 42 


1 43 


1 45 


1 47 


1 48 


165 


11 


1 


48 


1 50 


1 52 


1 53 


1 55 


1 56 


1 58 


180 


12 


1 


58 


2 


2 1 


2 3 


2 5 


2 6 


2 8 


105 


13 


2 


8 


2 10 


2 11 


2 13 


2 15 


2 16 


2 18 


210 


14 


2 


18 


2 19 


2 21 


2 23 


2 24 


2 26 


2 28 


225 


15 


2 


28 


2 29 


2 31 


2 33 


2 34 


2 36 


2 37 


240 


16 


2 


37 


2 39 


2 41 


2 42 


2 44 


2 46 


2 47 


255 


17 


2 


47 


2 49 


2 51 


2 52 


2 54 


2 56 


2 57 


270 


18 


2 


57 


2 59 


3 


3 2 


3 4 


3 5 


3 7 


285 


19 


3 


7 


3 9 


3 10 


3 12 


3 14 


3 15 


3 17 


300 


20 


3 


17 


3 18 


3 20 


3 22 


3 23 


3 25 


3 27 


315 


21 


3 


27 


3 28 


3 30 


3 32 


3 33 


3 35 


3 37 


330 


22 


3 


37 


3 38 


3 40 


3 41 


3 43 


3 45 


3 46 


345 


23 
Hours. 


3 


46 


3 48 


3 50 


3 51 


3 53 


3 55 


3 56 



Sidereal into mean solar time: To be subtracted from a sidereal time interval: 
Argument hours and minutes of sidereal interval. 

Mean Solar into sidereal time: To be added to a mean time interval: Argument hours 
and minutes of mean time interval. 

Upper culmination of Polaris: Amount to be subtracted from the Greenwich mean 
time of upper culmination of Polaris, or of elongation, to obtain the local mean time of 
upper culmination, or of elongation: Argument longitude west from Greenwich. 

The above table is an abridged mean of two tables given in the American Ephem- 
cris and Nautical Almanac lor similar conversions; reductions involving a refine- 
ment exceeding C.8 seconds must be made from the more elaborate tables. 
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TABLE 20.-*ll«AII BKWA^TIOim IN ZENITH DISTANOB. 

Bar.=:29.6 Ins. Temp.=50'* F. 



Apparent 
altitude. 


Refraction. 


Apparent 
aUitude. 


Refraction. 


Apparent 
alUtude. 


Refraction. 


e / 


/ // 


o / 


t tf 


e 


/ // 


7 30 


6 53 


12 


4 25 


25 


2 3 


40 


45 


12 30 


15 


26 


1 58 


7 60 


37 


13 


4 5 


27 


53 


8 


30 


13 30 


3 56 


28 


48 


10 


22 


14 


47 


29 


44 


20 


15 


14 30 


39 


30 


40 


30 


8 


15 


32 


32 


32 


40 


6 2 


15 30 


25 


34 


25 


8 50 


6 65 


16 


19 


36 


19 


9 


49 


15 30 


13 


38 


14 


10 


43 


17 


7 


40 


9 


20 


38 


17 30 


3 1 


42 


4 


30 


32 


18 


2 56 


44 


1 


40 


26 


18 30 


61 


46 


56 


9 50 


21 


19 


46 


48 


52 


10 


16 


19 30 


42 


50 


48 


20 


5 6 


20 


37 


55 


40 


10 40 


4 57 


21 


29 


60 


33 


11 


48 


22 


22 


65 


27 


20 


40 


23 


15 


70 


21 


11 40 


32 


24 


9 


• 80 


10 


12 


4 25 


25 


2 3 


90 






SVN*S PARALLAX IN ALTITUDE. 



Apparent altitude., 
Sun's parallax 



8". 9 



26" 
8" 



48'» 



63* 
A" 



770 
2" 



90« 
0" 
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filBLE 8t.^4n)ifrrfHi5lrt4 to apKy Tb *ean BBiiitrrioNS for 

YAlftATIOiVS IH ITAROBtBTEIC AND TEMPfeRAltRE. 



Barome- 
ter. 


Eleva- 
tion 
above 
aea level. 


Coeffi- 
cient. 


BatmHe- 
ter. 


above 
sea level. 


Coeffi- 
cient. 


Temper- 
ature 
(Fahr.). 


Coeffi- 
cient. 


hU. 


Feet. 




Ins. 


Feet. 




©■ 




80.5 


-4tt 


1.03 


25.4 


4,535 


6186 


-24 


1.17 


3(12 


-181 


1.02 


25.1 


4,859 


.85 


17 


1.15 


3610 


M 


1.01 


24.8 


5,186 


.84 


- 9 


1.13 


TSf.-^ 


+ <I4 


1.01 


24.5 


6,518 


.83 





l.ll 


2^.6 


36ft 


1. 00 


24.2 


6,854 


.82 


+ 8 


1.09 


2g[.3 


e4s 


.99 


23.9 


6,194 


.81 


16 


1.07 


2».0 


924 


.98 


23.6 


6,538 


.80 


» 


1.05 


2^.7 


1,207 


.97 


23.3 


6,887 


.79 


30 


1.03 


2^.4 


1,4M 


.96 


23.0 


7,239 


.78 


40 


1.02 


2^.1 


1,7« 


.95 


22.7 


7,697 


.77 


49 


l.Ol 


2t.8 


2,075 


.94 


22.4 


7,960 


.76 


50 


1.00 


27.5 


2,3/1 


.93 


22.1 


8,827 


.75 


58 


.99 


2t.2 


2,«^ 


.92 


21.8 


8^700 


.74 


60 


.98 


a*. 9 


2,9n 


.91 


21.5 


9,077 


.73 


69 


.97 


2^:6 


3,2t7 


.90 


21.2 


9,460 


.72 


77 


.95 


24.3 


3,9^ 


.89 


20.9 


9,848 


.71 


89 


.93 


2^.0 


3,899 


.88 


20.6 


10,242 


.70 


IflO- 


.91 


2&7 


4,2!« 


.87 


20.3 


10,642 


.69 


IM 


.89 


25.4 


4,5^5 


.86 


20.0 


11,047 


.68 


128 


.87 



Any true refraction either in zenith or pdfeur d^tancfe>* tabulated refttK^ion X coef- 
ficient for barometric pressure X coefficient fbr teihperatifrtf. 

The differences between the true sAd the tabulated refrkitiofis are geheralfy small 
and scHdenilly n«is:l>^ht6 excepting for the combined effect of lo# appclrent 'altitude 
of obsdtrattoii ^th high eleration above s«4 level or extremes of teitax»rature. 



I31fl6^— 13 14 
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TABLE 22.-COISFFICIENT8 FOR COMPUTING ERE0R8 IN AZIMUTH DUK 
' fO SMALL EEB0B8 IN DECLINATION OR LATITUDE, TABULATED FOB 
r ERRORS. 



Lat. 

• 
25 




2 


Hours from noon. 
3 4 


5 


6 


Decl. 
Lat 


2.21 
Ltt 


L66 1.27 
1.10 0.64 


1.14 ' 

aao 


LIO 

aoo 


30 


Deed. 
Lat. 


2.31 
2.00 


1.68 1.33 
1.16 0.67 


1.20 

aai 


1.16 

aoo 


35 


DecL 
Lat. 


2.44 
2.11 


1.73 1.41 
1.22 0.70 


L26 

ass 


^L22 

aoo 


40 


Ded. 
Lat. 


2.61 
2.26 


1.86 1.51 
1.31 0.76 


LS6 
0.86 


L31 

aoo 


45 


Ded. 
iLat 


2.83 
2.45 


2.00 1.63 
1.41 0.82 


1.416 
0.8& 


1.41 

aoo 


60 


ptd. 
iLat. 


3.11 
2.60 


2.20 1.80 
. 1.56 0.90 




1.66 

aoo 


55 


JDecL 
iLat. 


3.40 
3.02 


2.47 2.01 
1.74 1.01 


i.ao 


L74 

aoo 


60 


jDecl. 
ILat. 


4.00 
3.46 


2.83 2.31 
2.00 1.15 


2.07 

aM 


ago 


65 


jDeoL 
ILat. 


4.73 
4.10 


3.35 2.73 
2.37 1.37 


2.46 

aos 


2.37 

aoo 


70 


jDecL 
(Lat. 


6.85 
5.06 


4.13 3.38 
2.92 LOO 


3.03 

a78 


2.02 

aoo 



The ooefficient9 for noon become infinitely large. 
Direction of errors in azimuth from true south: 

To the east in the a. m., to the west in the p. m.— 

Latitude set or assumed to the N. of the true latitude, noon to six hoozs. 
Latitude set or assumed to the S. of the true latitude, beyond six hours. 
Declination set or assumed to the S. of the true declination, all hours. 
To the west in the a. m., to the east in the p. m. — 

Latitude set or assumed to the S. of the true latitude, noon to six hours. 
Latitude set or assumed to the N. of the true latitude, beyond six hours. 
Declination set or assumed to the N. of the true declination, all hours. 
The error is considered as the erroneous fixation of the south point. 



210 



TJLMM «.-^lfBlN ttBfBACnOHS IN FOLAB M8TANCE. 

Bar.-- 39^ int. Tcmp.—t»0* F. 









Latitude. 




Hours 










frcm 


25 


•V 27*30' SO'C 


25* V 27»30' 30* or 


35*<K 27*30' 90*(y 
















Decl.-23»2rN. 


D«d.-22*30'N. 


Decl.-20*0'N. 




/ 


" ' " 


r tf 


// 


t ff f /f 


r // f ff ^ f ff 





• 


2 


4 


7 


3 


5 


8 


6 


8 


10 


2 





5 


7 


10 


6 


8 


11 


9 


11 


14 


3 





8 


12 


16 


6 10 


13 


17 


14 


17 


20 


4 





20 


28 


27 


23 


25 


29 


25 


28 


32 


6 





44 


49 


53 


46 


51 


55 


50 


66 


1 


6 


2 


7 


2 9 


2 10 


2 12 


2 14 


2 16 


2 29 


2 31 


2 a3 






DecL-lT'SCN. 


Decl.-WO'N. 


Decl.-12*30'N. 








8 


10 


13 


10 


13 


16 


13 


16 


18 


2 





U 


13 


16 


14 


16 


10 


16 


19 


22 


3 





U 


19 


23 


19 


23 


26 


22 


26 


29 


4 


a 


26 


31 


35 


31 


35 


39 


34 


38 


43 


5 





M 


1 


1 5 


59 


1 5 


1 10 


1 4 


1 11 


1 17 


6 


3 


49 


2 52 


2 55 


S 15 


3 19 


3 22 


8 49 


3 63 


3 67 






Ded.-WO'N. 


Decl.-7^30'N. 


Decl.-5« 0' N. 








16 


18 


21 


18 


21 


24 


21 


24 


27 


2^ 





19 


22 


25 


22 


25 


28 


25 


28 


31 


3 


a 


25 


a 2B 


32 


a 28 


31 


36 


31 


34 


38 


4 


a 


37 


43 


47 


41 


46 


51 


46 


51 


56 


5 


1 


10 


1 17 


1 24 


1 17 


1 25 


1 33 


1 25 


1 33 


1 42 






Decl.-2*30'N. 


DecL-0* 0'. 


DecI.-2» SC S. 








24 


27 


30 


27 


30 


33 


30 


X> 33 


37 


2 





28 


31 


34 


31 


34 


38 


34 


38 


42 


3 





34 


38 


42 


38 


42 


47 


41 


46 


51 


4 





50 


55 


1 1 


55 


1 


1 6 


59 


1 5 


1 12 


5 


1 


33 


1 43 


1 53 


1 42 


1 53 


2 5 


1 52 


2 5 


2 20 






Decl.-5*0'S. 


Decl.-7»30'S. 


Decl.-lO'O'S. 








33 


37 


40 


37 


40 


44 


40 


41 


48 


2 





38 


42 


47 


42 


40 


51 


46 


50 


55 


3 





45 


50 


56 


49 


55 


1 1 


53 


1 


1 7 


4 


1 


4 


1 U 


1 19 


1 10 


1 18 


1 27 


1 17 


1 26 


1 36 


5 


2 


5 


2 23 


2 41 


2 20 


2 43 


3 6 


2 39 


3 5 


3 36 






DecL-12*30'S. 


DecL-WCS. 


Decl.-17'30'S. 








44 


48 


53 


48 


53 


58 


53 


58 


1 3 


2 





50 


55 


1 


54 


1 


1 6 


50 


1 5 


1 12 


3 





58 


1 5 


1 13 


1 4 


1 12 


1 20 


1 11 


1 19 


1 28 


4 


1 


24 


1 34 


1 46 


1 31 


1 43 


1 57 


1 40 


1 54 


2 11 


4H 


1 


51 


2 9 


2 28 


2 2 


2 23 


2 47 


2 14 


2 40 


3 13 






D©cl.-20^ 0' S. 


Decl.-22«30'S. 


Decl.-23'27'S. 








58 


1 3 


1 9 


1 3 


1 9 


1 15 


1 5 


1 12 


1 18 


2 


1 


5 


1 11 


1 18 


1 11 


1 18 


1 2(5 


1 13 


1 20 


1 29 


3 


1 


18 


1 27 


1 37 


1 25 


1 35 


1 46 


1 28 


1 38 


1 50 


4 


1 


52 


2 8 


2 28 


2 4 


2 23 


2 48 


2 10 


2 32 


2 68 


4H 


2 


30 


3 3 


3 47 


2 53 


3 34 4 31 


3 11 


3 57 


5 



TABLE U.^mMMH SEnUCTIOfft IN POLe4R MSTAKGS. 

B8r.-2».dldil. T«tiip.«4K>* F. 













Latitude. 






Hour 
















from 


30* d' 


82»80' 


38* y JTW 40*0* 42*80' 45* 0* 


47* 


SO' wrc 


noon. 










Dedbmtlon d the sun, 23* 27' N. 








* 


^^ 


# 


M 


f /« 


t M , » " \ » " { ' " 


t 


It / // • 








7 





9 


13 


16 


18 


39 


* 28 





26 


29 


2 





10 





13 


16 


19 


28 


24 


27 





30 


34 


3 





1j6 





19 


22 


26 


28 


31 


35 





38 


41 


4 





27 





ao 


34 


37 


41 


46 


49 





63 


66 


5 





03 





S7 


1 


1 4 


1 7 


1 n 


1 H 


1 


17 


1 20 


6 


2 


10 


2 


11 


2 U 


2 11 


2 11 


2 U 


2 n 


2 


11 


2 12 


m 


4 


35 


4 


14 


3 57 


3 44 


3 33 


3 23 


3 15 


3 


7 


3 












Declination of the sun, 22» 30* N. 




1 








8 





10 


13 


16 


18 


21 


24 





27 


180 


2 


e 


U 





14 


17 


20 


28 


26 


e 29 





32 


^ 


3 





17 





20 


23 


26 


29 


32 


36 





4D 


43 


4 





29 





32 


35 


39 


48 


47 


51 





56 


«8 


5 





55 





90 


1 2 


1 6 


1 10 


1 13 


1 16 


1 


20 


1 23 


6 


2 


16 


2 


17 


2 17 


2 17 


2 17 


2 17 


2 17 


2 


17 


2 18 


6H 


6 


3 


4 


38 


4 17 


4 1 


8 47 


3 34 


3 28 


8 


14 


3 7 












DecUiiatiwi oflSie^ sun j 20*0' N. 




1 








10 





18 


16 


18 1 21 


24 


27 





30 


33 


2 





14 





16 


19 


22; 25 


28 


33 





36 


68 


3 





20 





23 


26 


29 


32 


36 


39 





48 


48 


4 





32 





35 


39 


43 


47 


51 


55 





59 


1 2 


5 


1 





1 


4 


1 8 


1 12 


1 16 


1 20 


' 1 ^. 


1 


28 


1 31 


5»^ 


1 


27 


1 


32 


1 37 


1 41 


1 45 


1 49 


1 53 


1 


56 


1 58 


6 


2 


38 


> 


34 


2 34 


2 35 


2 35' 


2 36 


3 36 


2 


36 


2 36 


6H 


6 


12 





40 


5 !♦ 


4 52 


4 34 


4 19 


4 7 


8 


57 


3 49 












DteHnatioH of the sun, 17' SO* N. 












13 





16 


18 


21 


24 


27 


30 





33 


37 


2 





le 





19 


22. 


26 


28 


31 


66 


^ '6 


38 


42 


3 





23 





26 


29 


32 


36 


39 


43 





47 


52 


4 





35 





39 


43 


47 


51 


50 


ii 


1 


4 


1 7 


5 


1 


5 


1 


») 


1 14 


1 19 


1 23 


1 27 


1 


3T 


1 40 


5^ 


1 


37 


1 


42 


1 46 


1 51 


1 55 


3 


2 4 


2 


7 


It 


6 


2 


56 


2 


56 


2 56 


2 57 


2 58 


2 59 


3 69 


2 


69 












DecUnation of the sun, 16» O' N, 




1 








16 





18 


21 


24 


27 


30 


33 





3 


40 


2 





19 





2d 


25 


28 


31 


34 


38 


d 


47 


3 





26 





20 


39 


30 


40 


44 


48 





52 


67 


4 





30 





44 


48 


52 


56 


1 


1 6 


1 


9 


}« 


5 


1 


10 


1 


16 


1 21 


1 26 


1 31 


1 36 


1 41 


1 


46 


6H 


1 


48 


1 


53 


1 58 


2 3 


2 8 


2 13 


3 18 


2 


23 


2 26 


C 


3 


22 


3 


24 


3 25 


3 26 


3 27 


3 28 


3 28 


3 


29 


3 30 



212 






- 






Xatitnde. 


! 


Hours 










Doon. 


3o;^ 


»r^ 


35* (K SI'aO' 40*0' 4r30' «• Of 


47*ay 50* O' 






IX^^iD^tioD of tbe WB, 12* 30^ N. 






/ /^ 


^ // 


f ft 


/ // 


/ /* 


/ /* 


» t» 


/ // 


/ // 





n 


s^ 


24 


0.27 


30 


33 


37 


a 40 


44 


.2 


^ 


31 


34 


3e 


4a 


40 


51 


3 


2^ 


a 33 


3f 


40 


44 


48 


5a 


57 


1 2 


4 


0' 43 


47 


52 


0. 5« 


1 1 


1 « 


1 11 


1 le 


1 21 


5 


1 17 


1 2$ 


1 2$ 


1 35 


1 40 


1 4« 


1 51 


1 57 


2 4 


5H 


2 


2 


2 12 


2 \% 


2 2| 


2 3Q 


2 3f 


2 41 


2 46 


t 


3 57 


4 


4 4 


4 7 


4 8 


4 8 


4 10 


4 11 








DecUnation of the sun, 10* O' N. 







su 


24 


27 


30 


33 371 40 


44 


48 


t 


29 


32 


35 


38 


42 


4T 


51 


56 


3 


3a 


?P 


3a 


44 


49 


53 


57 


1 2 


1 7 


1 

9li 


4T 


56 


I I 


1 7 


1 12 


1 18 


1 23 


1 29 


i?f 


2 22 


\ 3? 


\t 


\% 


1 57 

2 62 


2 4 

2 59 


2 11 

3 6 


2 19 

3 13 


6 


4 50 


4 54 


4 58 


5 1 


5 3 


ft 5 


5 6 


5 8 


6 9 








Dfcllq^ioQ of jUie son, 7f 3rr N. 




Q 


|;| 


27 


ai 


33j 


37; 


40 


44 


48 


53 


t 


Si 


0! 3S| 


0. 4a 


40 


51 


56 


1 I 


3 


" 3^ 


Ot 43r 


4o 


53: 


0, 5^ 


1 2 


1 8 


I 13 


.i 


51 


5^ 


I t 


1 r 


1 la 


1 19, 


1 29 


1 3Z 


1 38 


5^ 


V 33 


1 4ff 


1 4g 


1 56 


2 4 


2 12 


2 20 


2 29 


2 38 


5H 


2 31 


2 41 


2 ^, 


^ .2 


•3 \\ 


3 20 


3 29 


3 39 


8 48 








D||KUq^ticfi Of the sua,** Of N. 




1 


27- 


30, 


33 


37. 


40 


44 


0. 48. 


53 


58 


6^ 


34' 


38* 


.42^ 


47^ 


51 


56. 


1 1 


1 6 


3- 


0, 43: 


a 45 


53* 


58 


1 3 


1 8: 


1 14 


1 20 


4 


1 1 


1 t- 


1' 13 


1 19; 


1 26 


1 33 


1 41 


1 49 


5 


1 42 


1 51 


2 


2f 10 


2 20 


2 30 


2 40 


2 51 


G 2 


5Ji 


2 53 


3 5 


3 V. 


3 31 


a M, 


3i 57 


4 10 


4 23 


4 35 








D^lip^tioi^ Of the qui^ %* 3Qr N. 







0. 30 


33 


37, 


40 


44, 


48 


53. 


58 


1 3 


Z 


cr 34- 


38 


42' 


46, 


51 


0: 50' 


1 1. 


1 


1 12 


3 


42 


.47' 


52j 


0: ,58;- 


1 3 


1 9. 


1 14 


1 21 


1 2i 


4 


1 1 


1 7 


r 14* 


1 20* 


1 27 


1 35' 


1 43 


1 52 


2 1 


.& 


1 ^ 


2 3 


3 44 


3- 37 


-2 39 


2 «2 


3 5 


3 19 


3 33 


5H 


3 21 


3 37 


3 53 


4 11 


4 29 


4 49 


5 9 


5 28 


6 47 



m. 



X&BIiB tt;r^ll841f KSmiem^NS III POLAR DI8TAN0R. 

Bar.:=:29.6 Ins. Temp.=50* F. 



Hours 
from 
nocm. 


ao-c 


32* ay 


35 


Latitude. 
•O'- 37*30' 40*0' 42*30' 45 


•0' 


47*30' 50*0' 




















# ff 


» tr 


t 


ff 


f rr 


f ft 


/ ft 


/ 


ft 


t It 


t 


ti 



2 
3 

4 

P 


33 
38 

47 

1 6 

1 26 

2 5 


37 
42 

52 

1 13 

1 3ft 

2 18 






1 
1 

2 


40 
47 
57 
21 
44 
32 


44 

51 

1 3 
1 28 

1 54 

2 47 


48 

56 

1 

1 36 

2 4 

3 2 


53 

1 1 
1 15 

1 45 

2 16 

3 19 



1 
1 
1 
2 
3 


58 
7 
21 
54 
29 

37 


1 3 
1 12 

1 28 

2 4 

2 42 

3 56 


1 
1 
1 
2 
2 
4 


9 
18 
36 
16 
55 
15 










Declination of the sun, 2* 30^ S. 









2 
3 

h 


37 
42 

51 

1 12 

1 34 

2 2a 


40 
46 

57 

1 20 

1 45 

2 36 





1 
1 
1 
2 


44 
51 
2 
28 
56 
54 


48 

56 

1 8 

1 37 

2 8 

3 13 


53 

1 1 
1 15 

1 46 

2 21 

3 32 


58 

1 7 
1 22 

1 57 

2 34 

3 55 


1 
1 
1 
2 
2 
4 


3 
13 
29 

8 
50 
20 


1 9 
1 20 

1 37 

2 20 

3 7 

4 47 


1 
1 
1 
2 
3 
5 


15 
27 
46 
34 
25 
16 










Declination of the sun, 5* O' S. 









2 
3 
4 
4H 


40 
47 

56 

1 19 

1 44 

2 41 


44 

51 

1 2 
1 28 

1 57 

2 50 





1 
1 
2 
3 


48 
56 
3 
37 
10 
23 


53 

1 1 
1 14 

1 47 

2 24 

3 47 


58 

1 7 
1 21 

1 58 

2 40 
4 15 


1 3 
1 13 

1 29 

2 It 
2 67 
4 46 


1 
1 
1 
2 
3 
5 


9 
20 
38 
25 
17 
21 


1 15 
1 28 

1 48 

2 40 

3 40 
6 2 


1 
1 
1 
2 
4 
6 


22 
36 
50 
57 
6 
52 










Declination of the sun, 7* 30" S. 









2 
3 

4 


44 

51 

1 1 
1 27 
1 56 
3 6 


48 

55 

1 8 

1 37 

2 11 

3 30 



1 

1 
1 
2 
3 


53 
1 

15 
47 
27 
59 


581 

1 6 
1 22 

1 59 

2 44 
4 34 


1 3 
1 13 

1 30 

2 12 

3 4 
5 13 


1 9 
1 20 

1 38 

2 28 

3 27 
5 57 


1 
1 
1 
2 
3 
6 


15 
28 
48 
45 
53 
45 


1 22 

1 37 

2 

3 4 

4 26 


1 
1 
2 
3 
5 


30 
46 
14 
27 
4 










Declination of the sun, 10* O' 3. 









2 
3 

4 
4H 


48 

55 

1 7 

1 36 

2 11 


53 

1 
1 14 

1 47 

2 28 




1 
1 
1 
2 


58 
6 
22 
59 

47 


f 1 3 
1 12 

1 30 

2 13 

3 10 


1 9 
1 19 

1 39 

2 30 

3 36 


1 15 
1 27 

1 49 

2 49 

4 8 


1 

1 
2 
3 
4 


22 

36 

1 

10 
44 


1 30 

1 46 

2 15 

3 36 
5 30 


1 
1 
2 

4 
6 


40 
58 
31 

7 
28 



914 



TABLE BS.-MEAN BEFRACTI0N8 IN POLAB DISTANCE. 

Bar. •-29.6 Ins. Temp.— 50* F. 



Hours 
from 
noon. 


30*0' 


32^30' 


Latitude. 
38*0' 3r'30' 40-0' 42*30' 45V 


47*30' 60V 












Declination of the sun, 12* 30'8. 










/ 


// 


/ tt 


/ 


„ 


/ It 


t n 


' " 1 ' 


// 


, 


// / n 



2 
3 

4 
4H 



1: 
1 

1 
2 


53 

13 
46 
28 


58 

1 6 
1 21 

1 59 

2 49 


1 
1 
1 
2 
3 


3 
13 
30 
14 
18 


1 9 
1 20 

1 39 

2 31 

3 44 


1 15 
1 27 

1 50 

2 62 
4 20 


1 22 

1 36 

2 1 

3 16 
5 5 




30 
46 
16 
43 



1 
1 
2 

4 


40 

67 
33 
19 


•1 60 
2 11 
2 52 
5 4 












Declination of the sun, 15» V S. 






1 



2 
3 
3H 

4H 



1 

1 
1 
1 
2 


68 

6 
20 
34 
57 

47 


1 3 
1 12 
1 28 

1 46 

2 14 

3 16 


1 

1 
1 
1 
2 
8 


9 
20 
38 
57 
33 
47 


1 15 
1 28 

1 49 

2 12 
2 56 
4 29 


1 22 

1 36 

2 2 

2 29 

3 20 
5 20 


1 30 

1 46 

2 16 

2 48 

3 62 
6 28 


1 
1 
2 
3 

4 


40 
58 
34 
12 
30 


1 
2 
2 
3 
5 


60 
10 
54 
42 
18 


2 3 

2 26 

3 20 

4 21 
6 32 












Declination of the sun, 17' 30' S. 









2 
3 

3« 


1 
1 
1 
1 
2 


3 
12 
28 
43 
11 


1 9 
1 19 
1 37 

1 57 

2 31 


1 
1 
1 
2 
2 


15 
28 
48 
12 
55 


1 22 

1 37 

2 1 

2 29 

3 23 


1 30 

1 46 

2 17 

2 50 

3 57 


1 40 

1 58 

2 35 

3 15 

4 42 


1 
2 

2 
8 
5 


60 
12 
57 
47 
40 


2 
2 

4 
6 


3 
26 
22 
28 
56 


2 18 
2 48 

4 

5 24 












Declination otthe sun, 20" 0' S. 









2 
3 
3H 


1 

1 
1 
1 
2 


9 
18 
37 
M 

28 


1 15 
1 27 

1 47 

2 K> 
2 52 


1 
1 
2 
2 
3 


22 

36 

29 
21 


1 30 

1 46 

2 16 

2 50 

3 56 


1 40 

1 58 

2 36 

3 17 

4 47 


1 50 

2 12 

2 58 

3 51 
5 58 


2 
2 
3 
4 


3 
29 
26 
36 


2 
2 
4 
5 


18 
47 

30 


2 37 

3 17 

4 54 

7 7 












Declination of the sun, 22" 30' S. 









2 

3H 


1 

1 
1 
1 
2 
2 


15 
26 
34 
46 
7 
48 


1 22 
1 35 
1 45 

1 59 

2 25 

3 19 


1 
1 
1 
2 
2 
3 


30 
45 
57 
15 
48 
37 


1 40 

1 57 

2 11 

2 34 

3 18 

4 46 


1 50 

2 12 
2 28 

2 57 

3 51 
5 66 


2 3 
2 29 

2 49 

3 26 

4 38 


2 

2 
3 

4 
5 


18 
49 
16 
4 
43 


2 

3 
3 

4 


37 
13 
60 
56 


3 1 

3 53 

4 32 
6 10 












Declination of the sun, 23* 27' S. 









2 

i« 

3H 


1 
1 
1 
1 
2 
2 


18 
29 
36 
60 
15 
58 


1 25 
1 39 

1 49 

2 6 

2 33 

3 32 


1 
1 
2 
2 
2 
4 


34 
60 
3 
23 
58 
17 


1 44 

2 3 
2 18 

2 44 

3 32 
5 14 


1 55 

2 18 

2 37 

3 9 

4 12 
6 45 


2 9 

2 37 

3 1 
3 43 
5 4 


2 
3 
3 

4 
6 


25 

31 
27 
25 


2 
3 
4 
5 


46 
28 
11 
26 


3 12 

4 10 

5 9 

7 1 
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Bar.-29.6 ins. Teipp.-SO' F. 



Hours 
from 
n«(»li. 



{jStitude. 
6D'X>" 52* ^ir 55*. 0' 5T dty 6a» e' 62»W 6S'0' 67*^ 70* Q' 



52 

1 7 



Declination of the sun, 23*' 27' N. 



ff 


/ // 


/ // 


/ // 


/ ff 


/ // 


/ r/ 


' f 


29 


32 


35 


39 


42 


t% 


51 


^ 


34 


3? 


e 41 


44 


& 4$ 


57 


1 1 


41 


44 


48 


52 


S6 




t 6 


I 


5o 


59 


1 2 


1 J 


X $ 


i 1^ 


IM 


1 ^ 


20 


1 23 


1 26 


1 32 


1 35 


1 1! 


12 


2 12 


2 12 


2 12 


2 12 


3 12 


2 12 


2 12 



D^liQfttic^ of tbe ^un,22" 30' ^. 



I)eclinatl9n of the sun, ^0* 0' N. 



n 


e 37 


40 


n 


^ 


?i 


£i5 

1 10 


1 31 


1 34 


1 38 


2 36 


2 36 


2 36 



44 I 

5D 

1 S 

1 41 ! 

2 36 I 



Decb'nation of j^ie sun, 17* 30' ^,. 



Peculation of the sup, 15** 0' I^. 



1 14 
1 26 



3d 


37 


40 


44 


48 


X) 53 


11 


36 

^ 

1 26 


m 


54 


u 


5i3 

1 -2 


n 


1 4 
1 29 


1 7 
1 32 


1 11 

1 35 


\i 


I 20 
1 42 


\% 


2 18 


2 18 


2 ^ 


2 18 


2 18 


2 18 


2 18 



1 16 

1 29 

1 48 

2 18 



48 
54 


g 


n 




3 


1 8 


1 i§ 


18 


1 22 


1 J?7 


1 ^ 


i 


2 36 


1 53 


1 57 


2 36 


2 37 



1 24 



56 


?l 


^ 

54 

1 4 


53 


1^ 

I u 


1 3 
1 9 
1 20 


1 26 


1 12 


1 17 


1 21' 


1 26 


I 31 


1 36 


1 42 


1 44 


1 48 


1 "52 


1 57 


2 2 


2 7 


2 11 


2 ^ 


2 50 


2 59 


2 5|» 


3 A9 


:% ^ 


3 



Sit 


^ 


53 

1 


^ 

1 5 


i,g 


1 9 
1 16 


1 16 


1 1 


1 6 


1 10 


1 15 


1 21 


1 28 


1 19 


1 24 


1 ^ 


1 35 


1 41 


1 47 
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lABU S».--HIAN MHnuenONS IN BOLhm 9mMXh€A. 

Bar.-'J9.Cins. Temp. - 50* F. 
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TABLE M.-TBM«NIMilTlll€ POKXULAS FOR Tff B. SOLUTIOfl OF FLARI 
TRIANGLES. 



Let 4 - angle BAC^arcBF, and let the radius ^F-^B-^H-l. 
We then have 

8ln^ - B6 
cosA — AC 
tanA ^ DF 
cot A - HG 
aecA — AD 
cosecil — i40. 
▼ersinX — CF^BE 
covers A — BAT — HL 
emec ii — BD 
ooexsec A ^ PG 
chords — BF 
chord 2 il - BI'^ 2BC 

In the right-angled triangle ABC 
'LetAB" c,AC^ 6, and B (7— a. 
We then have: 




1. 


sin^ 


~ c 


» cosB 


2. 


COSil 


- 1 

e 


= sinB 


3: 


tan it 


a 


-cotB 


4. 


COtil 




-tanB 


6. 


secil 


c 

- "ft 


- 008MB 


6. 


ooseCil 




- secB 


7. 


versil 


c-6 

c 


- covers B 


8. 


exsecil 


c-6 


- coexseoB 



10. coezseoil — —^ — exsec B 
a 







Fiol 




11. 


«- 


csin^- 


'btsmA 


12. 


6- 


CCOSil - 


'acotA 


13. 


c- 


a 
sin A 


b 

COSA 



14. a — coosB — 5cotB 
15. . ( >- c sin B « a tan B 



16. e 



. b 

"sinB 



008J 

17. a - V (c+6) (C-&) 

18. ft - V(c+o)(c-o) 

19. c- V5*+^ 

20. C-W-il+B 



21. area— a& 
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TABfiB 94.-niieON«JIVnU€ FOtMFLAa FOR THE SOLUTIOfi OF PLANS 
TS1ANOLE8. 







SOLVnON OF Obuqui Tbianoum. 
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FORMULA. 
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33 


A,B,C,a 
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(|SsinB.sin<7 
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MEASUREMENTS, OBSERVATHUiS MOB TIME, LATITUDE AND AZI« 
MUTH, Am.?Mf>J^lRMa IN CONVfiRfiENGY. 

NOTATION. 

"THE EPHEMERfS." 

'* Ephcipneris of the Sun and Polaris, and Tabl«s of Aslmuths of Polaris/' pre- 
I^ared under the direction of the Commissioper of the general Land OlBoe. 
"^": The symbol for approximation^ 



Observed vertical angle; in ^tude observations on the s^n, the reductions to the 
sqn'soenter both vertically ^d horiEOPtolly , as well as Instrun^ental errors, are elimf- 
Dated by taking direct apd reversed observa|Jon8 on the opposite limbs of the sun, 
and the mean observed vertical angle to the sun*sc6nter Is to be considered "v*' in the 
rotation. In single observations the veFtioalreduction to the sun's center = 16'; a ' 
r^jCUffimentishadJiyiBfeixiDg to the Ephe mfris for the valueotibe-sun's aami^iam- 
eter for the date of obse^v,at{o;;\. 

"ft." 

True vertical angle to t|)e sun's center, or to PolariS| in altitude observations, after 
correction for ref^loi^ ft — «>- refraction in zenith 'distanced a refinement' Is l^<f In 
ajtitude observations on the sun by adding the v^ue of the sun's paralfax = 
8".9 COS V, opposite inaOegt to re/rac^on. 

Zeta: True x^fdth distfmpe of the sun's center. 
C-=W-ft. 

Phi: Latitude of the station otopfiuyfiiiofu 

Lambda: Longitude of the station of observation. 

"4." 

Delta: Declination of the sun or l^olaris; to be taken from the ^phemeris fqr the 
date of observation; the declination of the sun is tp^be correoted in hourly diflefeqce 
to the longitude of the station and to the time of observation: nort)i declinatioQs are 
treated as positive and south decHoattons as nagativo; a northerly hourly motjonis 
ttpated as positive and asoutherly hourly motion is treated as negative; in the Qseof 
tl^e solar attachment t^ declination of the 8>m U to beoorrectffd for refrac^tf^l^ in po^ 
distance, alwiys north. 

Azimuth angle from the true meridian to Polaris, or to the Sup's center: m the 
following analytical solpti^is/"A" is referred to the, north point unless otherwi^ 
modified, and the reductions are symmetrical either eqst or west of, the meridian; all 
determinations for azimuth imply the recording of horizontal angles from a jQxed 
reference point to Polaris or to the sun, or.a ppint marked on the ground to define 
the direction of observation, the mean horizontal angle, or the me^ point in airety 
tion, being used in the deternjij^ion; In stogie Ql)SfrYatiof»s.|jn the sun, the rfduo- 

tiijn to the sun'scenterin azimuth -55^' a refinement in the valueof the sun's aem!- 

diameter !s had by referring to the Epbemeri? for the date of observation. 
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BlGNS OF TRIGONOMETRIC PUNCTIONSs. 



Sines 



Cosines 



Tangents 

ctnet 

Cotangents 



m^ 




STADIA iTEASUREMTe^TS. 

Bbr. dli.: The true horirxmtal dfetfl/oce frtxm tK^ c«rter of th^ InstnutiMt to thif rod. 
Biff. 41ev.: The true yertfcal distance from the h<Agttt of the imtrinneiit to the 
e^Dter t>oint between the two targets of the rod. 

"r": Vertical rod reading. 

"K": The wire interval or tatfo, to be detertfiined In the' field by ftiequeht tferts 
under working conditions in comparison with steel tat>6 m^astlrement, solving ttie 
formula glfen below for " K," hor. dis. known. 

'*c*\' Distance from the center of the instrument to the objeci glass. 

**/*': Distance from the plane of the cross-wires to the object glass. 

Hor. dis. »- K r cos« v + (c+pcosv. 
DMT. elev. = Kt } shi 2 r + (e +/) sin p. 

In public land surveying it is convenient to have fixed stadia whes with a ratio of 
1:132 so that the sum of two rod reading In feet will be equivalent to a ratio of 1:66, 
or a reduced distance in chains', !t is also cdnV^ientl^ reduce the error in the wire 
Iflttnralto thecrfor in lacbsw^and to eilimtoate the error by applying to the reduced 
diBtaBoe tiic properamDunt taken from the table of proportional parts. With a ratk) 
of l:10&r tttinga fodgnduated to links, the elimiBation of the error in the wire inter- 
▼tf JbMiiVUinrHy made in the same manner. With a ratio of 1:100, using a rod grad* 
iiated to f0et, the leduction is aimpUfled by determining the logarithm of the trua 
** Kt" rod in feet «ifcd Jbdriaontal distance in chains units, aoeompUshing the reductioo 
of K roosHr by HtgaHtaunic ftmotfons. 

TIME. 

Conversion of standard time into loodl meof/h thne.—W Atoh reading ± watch error in 
atandard time by comparison ± correction for longitude; t^e correction for longitude 
is additive east and subtractive west of the standard meridian of the time belt; the 
conversion table '< degrees to time'' is convenient in this teduction. 

Conversion of apparent time irUo local mean ttm«.— Apparent time of observation ± 
the equation of t!m«* the eqtiatloii of time lb t« be taken fMn the Epheioerls for the 
date of observation and oorr^cted for the longitude sod time of obeervation, conv«n« 
fently intef|)6lated as the talt^fvM tmm Greenwtoh aoon to th« ttne of «b«rva(tied) 
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the watch error in k)Cftl mean tbne is then found by taking the difference between the' 
watch reading at the epoch of the observation and the reduced local mean time of 
observation. 

Local mtan time of upper eulminaiion of Pofarit.— The Greenwich mean time of 
upper culmination of Polaris is to be taken from the Ephemeris for the date <A obser- 
vation; the amount to be subtracted from the Greenwich mean time of upper culmina- 
tion of Polaris to obtain the local mean time of upper culmination of Poliuris, in which 
the argument is the longitude west from Oieenwich, is obtained tsom. the table of 
sidereal conversions without computation. 

Local metm time {^elonfution of Poiarie.— The mean' time of elongation of Polaris, 
Greenwich meridian, latitude 40*» is to be Jaken from the Ephemeds for the date of 
observation; the amount to be subtracted from the mean time of elongation of Polaris^ 
Greenwich meridian, latitude 40*, to obtain the mean time of elongation of Polaris, 
local meridian, ^itude 40*, in which the argument is the longitude west from Green- 
wich, is obtained from the table of sidtival conversions without computation. The 
amount to apply to the local mean time of elongation of Polaris latitude 40* to obtain 
the local mean time of elongation of Polaris latitude of observation is tabulated in 
the Ephemeris in connection with the table of azimuths of Polaris at elongation. 

Conversion of a mean time interval into a sidereal time interval, or vice versa.— The 
amount to apply to one time interval to obtain the other time interval is obtained 
from the table of sidereal ctmversions without computation. 

Hour angles of Polaris.— A mean time hour angle of Polaris west of the meridian is 
the mean time interval from the local mean time of upper culmination of Polaris to 
the local mean time of observation of Polaris; a mean time hour angle of Polaris east 
of the meridian is the mean time interval from the local mean time of observation of 
Polaris to the local mean time of upper culmination of Polaris. 

Mean time hour angle of Polaris at elongation,— 'H"^ the sidereal hour angle in an- 
gular measure, this converted into time measure, anfl this in turn converted firom a 
sidereal time interval into a mean time interval gives the mean time hour angle of 
Polaris at elongation: 

Cos f— cotan d tan ^ 

AUitude observation of the sun for, apvarent time.—*' f'^honr angle from apparent 
noon in angular measure; reverse the signs ot*'d" for south declinations: 

Ti^tii/ ^/ sin h (C+<i>-9) sin t (C-^+T) 
*°* Vco8HC+0+«J)cosJ(C-0-a) 

Meridian observation of the sun for appartM noon.— With the telescope In the merid- 
ian elevated to the sun's altitads, the watch tines of transit of the sun's west and east 
limbs are noted, the mean of which is the wat(^ time of appannt noon; if the obser- 
vation fails for either limb the reduction to t^ sun's center is tooompUshed by adding 
or subtracting 68 seconds; a refinement in the amount of this time is had by referring 
to the Ephemeris for the time of the sun's semtdiameter passing the meridian for the 
date of observation; the setting for the approximate altitude of tlie sun's center is: 

,: ■ LATITUDE. 

Meridian altitude observation of the sun for latitude.— "Reverse the sign of '**'' for 
south decIiDatioDs: 

^^QO+d-h 

This observation is conveniently combined with ttie meridian observation of the 
SUB for time, observing simultaneously the sun's lower and west limbs, recording 
the watch time and the vertical angle and reversing In the int4*rval of about 2^ mi&- 
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^160, and oteorrlnf aJmultaneonily the win's upper and east limbs; tlie SBtttn^i flot 
tbe approximate altitudeg of tbe son's lower and upper limbs, raepeetiyelj^ art: 

Altitude ob$ervation <tf Polaris at upper culmination for latitude.-^ 

Altitude abeervation of Polaris at lower culmination f or latitude^—Tbe mean time how 
angia of Polarieat lower culmination is 11 boors 58 minutes 2 seconds: 

Tbe settings for tbe approximate altitude of Polaris at upper and lower culmina* 
tions,respectiTely, are: 

* AZIMUTH. 

AUUmde o5Mrs«fiM» tfikssmn/^r a2<finK».~Reverse tbe signs of "d** tar sootb 
' declinati<m8: 



TM H -^— Vcos H (C-^-a) sin H (C-. 






Tbe spherical angles **Q," *'4t" and "i" i^pear in tbis equation combined as la 
the formula for tbe reduction of an altitude observatioD of the sun for apparent time, 
and when it is desired to reduce for footti tima and azimuth, the afooye equation lor 
asimuth is to be preferred to any that follow. 

Altitude observation of the sun for ozimtUA.— For south declinations the function 
''sin a'' becomes negative by virtue of the sine of a negative angle being treated as 
negative in analytical reductions: If the algebraic sign of the result is positive the 
azimuth *'A" is referred to the north point, but if negative, the asimuth *^X" is 
referred to tbe south point: 

The above eqnat^M is very convenient in reducing for azimuth only. 

AMhsie observation of ihe sun far azimuth.— To many surveyors the fbllowiiAg equa- 
tion is 'fandHiirly expressed dhectly in terms of the spherical triangle*' pole-cenitb- 
Bon '': reverse the sign of** 9 "for south declinations: 

Pole to zenith-W-^colat.; 
Pole to sun — 80*— d*-codecL; 
Zenith to sun »90'*— A^coalt.; 
S» H sum of the three sides: 



sMA— ^ 



^sin S sin (8— codecl.) 



Cos Ji» A— 1^ sin oolat. sin coalt 

Squat attitude observations of the sun for meridian.— The sun's center at equal altl- 
tades occupies S3rmmetrical positions In azimuth east and west of the meridian in the 
morning and in the afternoon except for the correction necessary to be applied due 
to the change in the sun's declination in the interval between the a. m. and p. m. 
Observations: 

"d A^ ": Correction In azimuth in minutes of angular measure to be applied to the 
mean position in azimuth to obtain the true south point; the correction is to be 
applied to the east with a northerly hourly change in declination, or to the west with 
a southerly hourly change. 

"d d": Change in declination of the sun from tb^ a. m. to the p. m. observation^ 
i in minutes ot angular measure 
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^ dlH^O": Th^Btiin of the liotir angles frdm appcurefit nocih, or the t6ts1 watch tfmi 
from theft, ni. to the p. m. obAtrvatkm, expressed in ahgiilar measure. 

* -^*"co8 ^ sin H «i+<t) 

The symmetry of the equal altitude observatipo is preserved by observing opposite 
limbs in azimuth in the a. m. and p.m. observations, in connection with the same limb 
lwv«rtloM angle id both observatiotis. 

With "}4 d »*' and <'H {h+ti)" caKXilated, the ebibptttatloa can be 6dndldded by 
applying to "y^dd*' the declination ooeflScient obtained by entering the table of . 
coefficients for computing errors m azimuth due to small errors in declination, argu- 
Bunts: «^" add "H<««*).' 

Azimuth of Poiarit at elongation,-^ 

AJ»149 of azimuths of Polaris tX ekmgMJon, for latitudes from 25* to 70* N., appear 
in the Ephemeris, arguments: •'a"and"^." 

Azimuth of Polaris at any hour an^Zc;.—"^"— sidereal hour angle in angular measure; 
in hour angles exceeding 90* the function ** — sin^ coe t" beeomeii positive by virtue 
of tbe cosine of an angle between OCi^and 270* being treated as negative in analytic 
cal reductions: 

^^ ^"eoB <^ tan a— Bto ^ cos « 

A table of azimuths of Polaris at all hour aAgl^, for latitudes from 30* to 50* K.. 
ikifpeiti In the Ephemerfs', argoifiehts: " ^," infeta tiin^ hoiif angle, and "<^." ' 

Tbt other thkn thi? above latitude^ the surveyor will be re<luired to plerform the 
abov^ ahalyttcal solntton, acctrttipllshed by the followlrig process: convert the usual 
mean thne hour angle into sMefe^l hoiit angle, andcOnveH the sidereal hoilr angle 
into angular measure to obtain * t" for the above equation. 

Polaris at sunset or wnrfe^.—Poiarls is convenient jy observed for azimuth by the 
hour angle method at sunset or sunrise wltiioat artificial illumination; the prepara- 
tion for the obs(^rvation consists in coniputin^ in ad^^ce the ai^ji^roxin^te settings in 
azimuth and altitude in order to find Pola^, and the plan contemplates an approxi- 
mate reference meridian: with.t^e tin^^ of sunset or sunrise a^unimed as the tUne ot 
observation, the hour angle "t" a^d az^uth " A" are determined in order tQ find the 
position of Polaris in azimuth; the position in altitude is found by the following 
approximation, the positive sfgi^'^bHng used for hour angles less than 6 hours, and the 
negative sign for hour angled exceeding 6 hours: 

v^^7(yoost 

CONVERGENCY OF MERIDIANS. 

"mx ": Measurement alting the parallel. 

"m^": Measurement along the meridian. 

"o^ Equatorial radius of the earth- 3963.3 miles- 80X3963.3 chahis. 

*'e": Factor ofeccentricity, log c= 8.615.2515. 

*'dm)^ *': Linear amount of the convergency on the paralld, of two meridiietns dis^ 
tahce apart ** 7»;i ,"and distance "m^" alongthe meridian: "dm^ " "m^ " *' m^."and 
•*a" to be expressed in the same unit: 



dmiJ"—^ tan ^ Vi-«» »in« i 

O 
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